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Editorial 


Pulmonary Arterial Hypertension Congenital Heart Disease 


REAT STRIDES have been made the 
surgery congenital heart disease dur- 
ing the past years. The progress that dates 
from the first ligation patent ductus 
arteriosus 1938, and culminates the 
use the pump-oxygenator technic 
open-heart surgery, has made approxi- 
mately per cent the defects patients 
over years age potentially correctible 
today. 

The advent these and the under- 
standable enthusiasm surgeons for 
them, places particular responsibility the 
eardiologist. Indication for and optimal tim- 
ing corrective surgery may very diffi- 
determine the individual case. 

the lesions grouped under the heading 
atrial and ventricular defects well pa- 
tent ductus arteriosus, the question opera- 
tive indication tied closely the problem 
pulmonary hypertension. 

When surgery patent ductus arteriosus 
was first begun, became obvious that pa- 
tients with significant elevation the pul- 
monary arterial pressure did not tolerate 
division the ductus well those without 
pulmonary arterial hypertension. The same 
were made regard correc- 
tio: atrial defects and more recently 
ventricular defects. 

experiences led closer examination 


the Department Pediatrics and Surgery, 
Medical School and The Sharon Cardiovas- 
cular Unit the Children’s Hospital Medical Center, 
Mass. 
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the problem and resulted the recogni- 
tion least two kinds pulmonary hyper- 
tension congenital heart disease. The one, 
due abnormally high pulmonary 
other, associated with nearly normal even 
diminished pulmonary flow but high pulmo- 
nary vascular resistance, designated 
pulmonary hypertension. has 
been proposed that closure 
monary communications, with principally 
obstructive pulmonary hypertension, dan- 
gerous and seldom benefits the patient. Con- 
trariwise, the pulmonary arterial hyper- 
tension predominantly the result large 
pulmonary flow, then correction the defect 
likely benefit the patient and surgery 
does not entail prohibitive risk. put 
another way, septal defects and patent ductus 
should closed order eliminate siz- 
able left-to-right shunt; this, turn, may 
result significant drop pulmonary 
arterial pressure due reduction pul- 
monary blood flow. Conversely, little 
benefit and only high mortality rates may 
expected from the closure defects not al- 
lowing appreciable left-to-right shunt 
patients with high resistance (obstructive) 
pulmonary arterial hypertension. 

These concepts having been widely ac- 
cepted, the next question answer whether 
one should aim operation early infancy 
avoid ‘‘development’’ obstructive hy- 
pertension. survey catheterization data 
500 patients with left-to-right shunts from 
our clinic indicates that there significant 
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difference between and childhood 

with regard the percentage patients with 
significant pulmonary arterial hypertension 
pulmonary vascular obstruction except, 
possibly, individuals with patent ductus 
arteriosus. the latter group there seems 
tients with pulmonary vascular obstruction 
children over years compared in- 
fants. Since most the older patients with 
patent ductus arteriosus are not studied 
catheterization, this observation may 
related patient selection. There 
evidence significant increase, however, 
the percentage patients with pulmonary 
arterial hypertension, pulmonary vascular 
disease, among the atrial septal defect secun- 
dum, atrial septal defect primum group 
years age, and among the ventricular 
defects 13. 

These statistical evaluations single ob- 
servations large number patients have 
been confirmed repeat catheterization 
studies smaller groups individuals with 
ventricular defect our laboratory well 
other centers the United States. These 
studies fail show any increase pulmo- 
nary arterial mean pressure re- 
sistance through 5-to-10 year follow-up 
period, except very few cases, which 
already elevated resistances became very high 
later childhood. Although suggested, 
the basis studies, that the 
nature pulmonary vascular obstruction 
may different various age periods dur- 
ing and childhood, clinical con- 
firmation available the present time. 
Finally, serial studies 
children with ventricular defect showed 
emergence right ventricular hypertrophy 
from previously normal left ventricular 
hypertrophy tracings only 

Consequently, seems fair say that with 
the possible exception infants with pa- 
tent ductus arteriosus, patients with left-to- 
right shunt are unlikely develop progres- 
sive pulmonary hypertension pulmonary 
vascular obstruction throughout the pediatric 
age group. further follows then, that sur- 


EDITORIAL 


gical closure septal defect early 
justifiable only the patient’s symptoma- 
tology cannot otherwise controlled or, 
elective procedure, the mortality 
the infant age group may proved 
results indicate that surgery septal 
few years age than infants. Until 
time when surgery can performed 
equal safety infants and children, there 
justification for elective surgery 
defects order ‘‘prevent the 
pulmonary vascular 

From these thoughts pulmonary 
tension and consideration other factors, 
seems reasonable propose the 
time table for operation left-to-right 
patients. 

Patent ductus arteriosus: Excepting 
patients with small defects not causing 
nificant enlargement, the patent duc- 
tus should divided soon the diagnosis 
established. The mortality surgery 
not significantly higher than dur- 
ing childhood and there some suggestive 
evidence that pulmonary vascular changes 
may develop throughout the pediatric age 
group. 

Atrial septal defect, Optimal 
age for surgery between and years. 
bypass technically easy during this 
period. After this time pulmonary vascular 
disease relatively common. The presence 
absence anomalous pulmonary veins does 
not influence the timing operation. 

Endocardial defect atrial 
septal defect, primum: These should optimal- 
operated upon between and years 
age. The serious prognosis these lesions, 
principally terms congestive failure 
also regard pulmonary vascular 
may necessitate surgery even 
time. 

Ventricular septal defect: Surgery 
ventricular septal defects probably ought 
performed before the teens avoid 
possible progression pulmonary vascula 
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the myocardium. Attempts com- individual patient and the preference the 
correction these defects within the surgeon. Fear progression pulmonary 

years life, view the prevailing vascular disease should not deciding 

mortality probably justifiable only tor this regard. 

resort the present time. The exact ALEXANDER 

operation between infancy and ado- ABRAHAM 
will depend the condition the Rosert Gross 


Aneurism the Aorta; Singular Pulsation the Arteries, Necessity 
the Employment the Stethoscope 


Lecturer the Institutes and Practice Medicine; one the Physicians the 
Sick-Poor Institution, Dublin. 

Suppose aneurism the arch the aorta; the pressure the fluid its internal 
surface will the area the surface. The walls the sac are not all strong, 
proportion their extent. The same degree strength that enables artery, 
through its small diameter, resist distending force, far from being sufficient for 
the sides cavity capable containing pint. The organic contractility the 
arterial trunks, arising from the sac (or immediately it) pressing the mass fluid 
through the sides the sac, and the mere hydrostatic pressure the column blood 
the carotid, making, the sides the sac, pressure, increasing, their area, will 
cause yielding its sides, which does not take place any other part the arterial 
apparatus. Hence the arterial branches, the subclavian, brachial, will, from this 
disproportion the resistance, become, some degree, emptied their contained blood, 
pouring back the cavity the aneurism, after each systole the heart. the 
carotid have the area eighth inch, and contain half ounce blood, 
produces pressure half ounce upon every eighth inch over the interior 
the sac. the internal surface the sac present area one hundred two hundred 
times greater than that the base the acrotid, the pressure the sides the 
will the same Lancet 1:586, 1829. 
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YSTOLIC MURMURS heard during the 
first year life apparently healthy 
children are commonly noted have disap- 
peared later The exact 
origin such murmurs not known but 
has been suggested that some are accounted 
for exaggeration the pulmo- 
nary murmur and few late clo- 
sure the ductus arteriosus. particular 
interest small group patients whom 
clinical diagnosis ventricular 
septal defect was made the examina- 
tion the basis the site and quality 
the murmur, yet the child grew the mur- 
mur diminished and ultimately disappeared 
completely. The results special investiga- 
tions few the patients support the 
clinical impression that these murmurs arise 
from ventricular septal defect that closes 
spontaneously. 


Method 


All patients were seen the department 
the Hospital for Sick Children, Toronto, during 
the period 1949 1959. They were divided into 
groups. 

the first group were apparently healthy 
children whom diagnosis ventricular septal 
defect had been made the first examination but 
whom disappearance the murmur was con- 
firmed subsequent examinations. Thirty-one 
the patients were seen during the first year life. 
each case the diagnosis was based the 
assessment including and 
radiologic examination but the patients 
catheterization was performed while the 
murmur was present and was repeated after 
the murmur had disappeared. 

The second group consisted patients with 
clinical features typical the preceding group 
but whom the murmur had not yet disappeared 
the time writing. the murmur was 
photographic recorder. catheterization was 


From the Department University 
Toronto, and the Research Institute the Hospital 
for Sick Children, Toronto, Canada. 

Aided grant from the Ontario Heart Founda- 
tion. 


Spontaneous Closure Ventricular Septal Defects 


done each case. patient the catheter 
through the foramen ovale 
ography was performed with injections ml, 
per cent Hypaque (sodium diatrizoate) into 
the left ventricle. others, sound tracings vere 
made from the pulmonary arteries, right 
and right atrium with intracardiae 
catheter and the Sanborn recorder. The 
were compared with external 
taken the same time the third and 
spaces the left sternal border. 

The third group included patient seen 
the first months life with the clinical pici are 
large ventricular septal defect and 
heart failure, catheterization was done 
when the patient was first seen and repeated 
years age when the clinical signs heart 
disease had disappeared. This patient 
included the first group because the serious 
nature the heart disease with which she pre- 
sented initially. 


Observations 
Patients with Murmurs That Disappeared 
Clinical Features 

diagnosis ventricular septal defect 
based clinical findings was made 
children whom the murmur ultimately dis- 
appeared. None the patients had cardiac 
symptoms and all but were referred for 
assessment murmur noted rou- 
tine examination. One patient experienced 
frequent respiratory infections and another 
had unexplained attacks. Three pa- 
tients weighed 2.5 Kg. less birth: was 
discordant twin. Transient respiratory dis- 
tress the neonatal period was recorded 
patient and denied others; infor- 
mation was not available. 

examination all the patients appeared 
healthy without cyanosis, respiratory distress, 
signs congestive heart failure. The sys- 
murmur was moderately loud, usually 
grade (of grades), and was uniform 
intensity throughout systole beginning with 
the first sound and extending stopping 
short the second heart sound. 
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fe: are was the superficial blowing quality 
murmur, giving the impression high- 
vibrations arising immediately 
the diaphragm the stethoscope. The 
maximum intensity was always the 
and fourth spaces the left 
border. There was radiation the 
neck vessels. The murmur did not 
with respiration but its duration and 
ensity markedly few pa- 
nts during the Valsalva maneuver. faint 
all whom were under months 
these cases the murmur was usually 
grade III intensity. second examina- 
tion under year age the thrill had disap- 
peared every instance. The heart sounds, 
when deseribed, were normal except for in- 
fants whom mild accentuation pulmo- 
nary valve closure was heard. instance 
was ejection click murmur 
noted. third heart sound was heard some 
patients and venous hum was present 
the children. 

The electrocardiogram never revealed strik- 
ing abnormalities, and the patients 
was completely normal. Incomplete right 
bundle-branch block patients 
and other right hypertrophy 
was indicated upright T-wave lead 
where the ratio R/S was greater than 
Left ventricular hypertrophy was present 
patients and evidence combined left 
and right ventricular hypertrophy was noted 
others: each instance the abnormal 
tracing was taken during the first year life 
and subsequent electrocardiograms after 
year age were normal. 

examination the heart and 

vascular markings was normal 
patients over year age. infants, 
months, there was some cardiac 
with cardiothoracic ratio rang- 
from 0.55 0.61; the left atrium 
vas enlarged, and the hilar shadows were 
Prominent vascular markings with- 
apparent enlargement were seen 
other patients. changes had 


irculation, Volume XXII, December 1960 


1045 


The arterial oxygen saturation was assessed 
ear oximetry patients rest and 
with and was found over per 
cent every case. 

subsequent examinations over the years 
the systolic murmur tended decrease in- 
tensity and become shorter. With some mur- 
murs decrescendo quality about midsystole 
was recognized. Shortly before the murmur 
disappeared, occupied only the first third 
systole. The age which the murmur 
finally disappeared varied greatly but the 
majority cases was gone years 
age. children persisted beyond years, 
and the murmur did not until the 
child was between and years age. 
After the murmur disappeared abnormal 
signs could detected. pa- 
tients soft ejection murmur with 
vibrations was heard the 
area. The site and quality this 
murmur; often heard normal children, 
differentiated from the disappearing 
type murmur. 


Cardiac Catheterization 


Four the patients whom the sys- 
murmur disappeared were submitted 
catheterization while the murmur was 
still present. The results are shown table 
There was evidence left-to-right shunt 
each patient, the over-all rise 
oxygen saturation was only per cent but 
sample per cent the right ventricle 
helped confirm the presence the shunt. 
the other the increase ranged from 
per cent, indicating mild moderate 
shunt. The pressures were nor- 
mal patients, but D.B., who had the 
largest shunt, moderate elevation right 
ventricular, pulmonary artery, and mean 
pressures was noted. 

months age patient F.S. had long 
systolic murmur and rise oxygen satura- 
tion about per cent right ventricular 
level. When was seen years age, 
the murmur was very short and early sys- 
tole. The patient was catheterized again 
months later but that time the murmur 
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Table 


The Results Cardiac Catheterization Four Patients with Clinical Diagnosis Ventricular 


Defect Whom the Systolic Murmur Subsequently Disappeared 


Oxygen saturation (%) 


Pressure (mm. Hg) 


Patient R.V. P.A. Syst. R.V. P.A. “Wedge” Syst 
(age) art. (mean) (mean) art. 
wk.) 
mo.) 


*Measured ear oximetry. 


was repeated and found normal after the murmur had gone. 


had disappeared completely and could not 
demonstrated with the intracardiac phono- 
sign left-to-right shunt per- 
sisted and the right ventricular and pulmo- 
nary artery pressures were normal (table 1). 
Patients with Probable Disappearing Murmurs 

The results special investigations 
additional patients with typical disappearing 
murmurs are shown table should 
stressed that this group the murmur had 
not disappeared the time writing but, 
from the standpoint, was consid- 
ered each case the type that would 
eventually disappear. The murmur was not 
associated with thrill, and all patients 
the and find- 
ings were within normal limits. 

shunt was demonstrated ventricular level 
tient, M.W., the over-all rise oxygen sat- 
uration was negligible but samples taken 
from the apical region the right ventricle 
were 65, 65, and per cent, considerably 
higher values than the right atrium the 
pulmonary artery. patients the presence 
ventricular septal defect could not 
established oxygen studies: patients 
R.C. and T.G. the rise oxygen saturation 
was per cent most, and J.L. and 
was noted. other abnor- 
mality was found, however, explain the 


murmur these cases. The 
atrial and ‘‘wedge’’ pressure tracings did not 
suggest tricuspid mitral incompetence, and 
systolic gradient was present between the 
right ventricle and the pulmonary artery. 
studies the pa- 
tients whom left-to-right shunt was dem- 
onstrated suggested correlation between the 
length and intensity the murmur 
and the size the shunt. The duration the 
murmur represented diagrammatically 
table Patients D.M. and R.M. with the 
largest shunts had grade-II mur- 
murs extending from the first sound through 
the second sound. the other hand, 
patients J.F. and C.K. the rise oxygen sat- 
uration was less than per cent and the mur- 
mur was softer and shorter, terminating 
early midsystole. soft, short, early sys- 
murmur with decrescendo quality was 
present patient M.W., whom increase 
pulmonary blood flow was detected (fig. 1). 
More precise localization the site the 
defect was attempted with special technics 
shunt had been shown with oxygen studies 
patient M.W. selective 
gram from the left ventricle revealed smal! 
jet contrast medium passing through 
lower interventricular septum into the righ 
ventricle (fig. 2). There was dy: 
into the left atrium suggest mitral incom 
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Figure 


Phonocardiogram the short, early systolic murmur patient M.W., whom very 
small defect the muscular interventricular septum was demonstrated. this and sub- 
sequent tracings the time intervals are 0.04 sec. per small division; and indicate 


petence. other patients, intracardiac 
sound tracings demonstrated that the murmur 
was the right ventricular cavity 
and was not recorded the right atrium 
pulmonary artery. The murmur 
patient D.M., who had the largest shunt, 
was well heard throughout the body the 
right ventricle (fig. 3). the other patients 
with small shunts the murmur was best heard 
with the tip the phonocatheter the apical 
region the right ventricle. The murmur 
J.F., which oceupied the first half systole, 
was loudest the apex the right ventricle, 
faint the body the right ventricle, and 
not detected the outflow tract tricuspid 
valve region (fig. 4). short early systolic 
murmur was recorded patient C.K. the 
region and was not detected elsewhere 
the right ventricle (fig. 5). The intracar- 
sound tracings all patients showed 
similar quality and timing 
hose recorded the lower left sternal border 
vith external phonocardiography (figs. 
5). 
atient with Large Ventricular Septal Defect 
The patient presented months age 
vith the signs large ventricular septal 
lefect congestive cardiac failure. The sys- 
murmur was harsh and grade-III in- 
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first, second, and third heart sounds respectively; indicates systolic murmur. 


tensity; was loudest the fourth left 
interspace near the sternum, where soft 
thrill was palpable. The electrocardiogram 
showed evidence both left and right ven- 
tricular hypertrophy. radiologic examina- 
tion the heart was moderately enlarged with 
prominent left atrium and dense pulsatile 
hilar shadows. With digitalis therapy the 
rapid respirations, jugular venous engorge- 
ment, and hepatic enlargement all disap- 
peared. Cardiac catheterization months 
age showed marked rise oxygen sat- 
uration ventricular level with moderate 
elevation right ventricular pressure (table 
3.) The pulmonary artery was not entered. 
this time, there was diastolic murmur 
suggest patent ductus arteriosus pulmonary 
incompetence. 

Over the next years the signs left-to- 
right shunt gradually diminished. The elec- 
trocardiogram and chest x-ray returned 
normal. Digitalis was stopped, and the pa- 
tient remained without symptoms. When the 
patient was years old abnormality could 
detected examination, except for very 
soft short systolic murmur along the left ster- 
nal border. Catheterization was repeated and 
showed normal pressures with 
significant left-to-right shunt (table 3). 
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Discussion 

The children with systolic murmur 
that diminished and finally disappeared 
sented characteristic features that should 
mit recognition this type 
electrocardiogram and chest x-ray show 
mild changes few cases but the 

jority they were completely normal. The 

intensity throughout systole beginning 
the first heart sound and usually stopping 


Jet 


Figure before the second sound. The site 
left mum intensity was the left sternal border 
the third and fourth intercostal spaces wit! 
films demonstrated that this jet originated near the radiation the neck axilla. child 
apex the right ventricle. over year was the murmur accompanied 


Table 


The Results Cardiac Catheterization Nine Patients with the Typical Systolic Mur- 
mur Ventricular Septal Defect that will Disappear Spontaneously 


Systolic murmur Oxygen Saturation (%) Pressure (mm. Hg) 


Patient Length Grade S.V.C. LV.C. R.A. R.V. P.A. R.A. R.V. P.A. “Wedge” 
(age) Si S: (1-4) (mean) (mean) 
yr.) 


yr.) 


yr.) 


yr.) 


short 25/10 


short 


17/0 


yr.) 
(14 yr.) 
yr.) 


*Sample drawn from apex right ventricle. 
The duration and intensity the murmur may compared with the size the shunt, 


patients, the murmur represented diagrammatically recorded the lower left 
sternal border with the phonocardiogram. 
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thrill. thrill, however, was noted in- 
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Figure 
Phonocardiograms patient D.M. with moderate left-to-right shunt showing the pan- 


systolic Lower tracing: Murmu 


recorded with intracardiac phonocatheter 


right ventricle only. Upper tracing: Murmur recorded externally fourth interspace 


left sternal 


‘ants but these the murmur was 


pansystolic length, and electrocar- 


and evidence heart 
was present. each case the abnormal 


including the thrill were gone 


end the first year and all that remained 


the superficial high frequency systolic 

the children grew older, the systolic 
‘urmur became softer and shorter. some 
quality was recognized and the 
terminated about midsystole. The 
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ultimate time disappearance the mur- 
mur varied greatly. Most were gone the 
end the second year but one fifth the 
present series the murmur persisted beyond 
years, and patient did not disappear 
until years age. not yet known 
whether similar murmurs heard older pa- 
tients will disappear during adult life. 
When the patients were first seen several 
possibilities were offered explain the origin 
the ‘‘disappearing systolic murmur.’’ The 
site maximum intensity and the timing 
the murmur made ventricular septal defect 
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Phonocardiograms patient with small left-to-right shunt showing the systolic mur- 
mur the first half systole. Lower tracing: Murmur recorded best with intracardiac 


phonocatheter apex right ventricular cavity. Upper tracing: Murmur recorded 


the most probable diagnosis but the superficial 
blowing ‘quality the murmur, its termina- 
tion before the second sound, and the absence 
thrill were all unusual features. Incom- 
petence the atrioventricular valves was 
suggested the blowing quality the mur- 
mur. The site maximum intensity the 
murmur, its lack radiation the axilla, 
and the effect the Valsalva maneuver mili- 
tated against mitral incompetence. inspira- 
tory accentuation the murmur was recog- 
nized nor was there prominent systolic wave 
the jugular venous pulse suggest tricus- 
pid incompetence. The disappearing murmur 
lacked the harsh quality, midsystolic accen- 
tuation, and palpable thrill found with pul- 
monary stenosis although was similar 
timing and location the infundibular type 


ternally fourth interspace left sternal border. 


obstruction. the disappearing murmur 
became shorter, its timing resembled the sys- 
murmur that may arise normally the 
pulmonary artery. The latter murmur, how- 
ever, has coarse vibratory quality 
and loudest the upper left sternal bor- 
der. Originally broad differential diagnosis 
was considered patients who showed the 
disappearing murmur but recent years the 
murmur has been specifically identified with- 
out difficulty the first examination 
cases. 

The pathogenesis the disappearing 
mur was clarified special investigation. 
total patients were catheterized and, 
these, were shown have ventricular 
tal defect oxygen studies, including 
whom the systolic murmur subsequently 
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Figure 


Phonocardiograms patient C.K. with small left-to-right shunt showing early systolic 
murmur with decrescendo quality. Lower tracing: Murmur recorded with intracardiac 
phonocatheter apex right ventricle only, Upper tracing: Murmur recorded exter- 


appeared. The left-to-right shunt was usually 
small and few instances was not apparent, 
except samples drawn from the apical re- 
vion the right ventricle. patients 
significant rise oxygen saturation was 
demonstrated with the routine method sam- 
pling. evidence tricuspid incompetence, 
incompetence, pulmonary stenosis 
found the pressure tracings any 
the patients. Sound tracings from the right 
‘de the heart patients with small 
oderate left-to-right shunts revealed sys- 
murmur confined the right ventricle 
was similar quality and timing the 
urmur recorded externally the lower left 

ernal border. The murmur was loudest 

apex the right ventricle and became 
tricuspid valve region. another pa- 
ent the interventricular communication was 
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nally fourth interspace left sternal border. 


defect the lower portion the septum. 
significant left-to-right shunt was detected 
oxygen studies this case but samples from 
the apical region the right ventricle were 
consistent!y higher than those taken elsewhere 
the right side the heart. From these in- 
vestigations apparent that the disappear- 
ing systolic murmur arises from ventricular 
septal defect although some patients the 
left-to-right shunt may small that 
not detected routine sampling. The location 
the defect was established patients and 
each case was found near the apex 
the right ventricle, corresponding the 
portion the interventricular 
septum. 

The natural history the disappearing 
murmur appears follow characteristic 
pattern judged repeated clinical obser- 
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Table 


EVANS, ROWE, KEITH 


The Results Cardiac Catheterization Six Months and Seven Years Age 
Patient Whom the Clinical Signs Large Ventricular Septal Defect Infancy 


Gradually Disappeared 


Oxygen saturation (%) 
LV.C. R.A. R.V. 


Age 8.V.C. 


~ 
t 
= 
or 


P.A. Systemic R.A. R.V. P.A. “Wedge” 
artery (mean) 


22/0 19/9 


Pressure (mm. Hg.) 


Systemic 
artery 


85/40* 
100/60* 


(mean) 


60/0 


**Measured ear oximetry 
*Sphygmomanometer. 


vations. the systolic murmur 
long and few the signs may 
suggest moderate-sized ventricular septal 
defect with murmur and thrill, 
changes, and radiologic 
evidence pulmonary blood flow. 
the end the first year all the abnormal 
signs disappear except the systolic mumur. 
The murmur becomes progressively shorter 
and softer and eventually disappears. 
comparison the character the murmur 
the phonocardiogram and the size the 
suggests that the gradual reduction the 
intensity and duration the systolic murmur 
the decreasing magnitude the left- 
to-right shunt. Disappearance the murmur, 
therefore, might represent pres- 
sures the right and left ventricle re- 
duction size the ventricular septal de- 
fect. There clinical evidence for the 
former concept, since the physical, electro- 
aphic, and signs not 
reflect the development right ventricular 
hypertrophy pulmonary 
patient with proved left- 
to-right shunt who was second 
time after the murmur had gone, there was 
elevation right ventricular pressure and 
residual shunt. would seem, therefore, 
that disappearance the murmur represents 
closure the ventricular septal defect. 
the defect opened the inflow region the 
right ventricle could sealed off ad- 
herence the septal leafiet and chordae 
the tricuspid valve, but the gradual sequence 


events and the probable location 
defect the muscular portion the 
make this unlikely. Alternatively, the 
could progressively narrowed hype:- 
trophy the muscle the interventricular 
septum. This, our opinion, the 
mechanism closure. the newly born in- 
fant the septum very thin between the 
trabeculae, particularly the region near the 
apex the heart. With growth the heart 
and hypertrophy its musculature the sep- 
tum gradually thickened, and small inter- 
ventricular communications might expected 
narrowed and ultimately obliterated. 
support such hypothesis are the obser- 
vations that defects the mus- 
cular septum infants are ovoid shape, 
whereas adults they are small and linear 
with the upper and lower margins almost 
apposition. one 65-year-old man the mar- 
gins small defect the muscular sep- 
tum appeared have fused.* 

Spontaneous closure ventricular septal 
defect not new concept. This phenomenon 
was suspected clinical grounds 
physicians but instance was the diagno- 
sis proved. The first and best documented case 
was that described French 1918.5 


Some years ago saw small boy, months 
old, and examination the heart there was 
loud systolic bruit, with its 
over the fourth intercostal space, close 
sternum, but audible over the whole 
region, and indeed over most the chest, 
back and front. was accompanied thril! 
near the sternum, and those you who hav 
seen congenital heart cases the wards wil 
realize the kind case was when say 
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NTANEOUS CLOSURE DEFECTS 


the made myself and others was 
perforation the interventricular sep- 
tum The father the boy was officer the 
and this was his only child. had always 
mac his mind that any boy his should follow 
him the service, and was tremendous blow 
find that the child had bruit which 
wa: his rejection the medical 
exa ination... 

the boy again when was two years old, 
and the bruit was about the same before, very 
lou. and universal. saw him again when 
‘ive, and there was then absolutely bruit 
all! saw him again the age ten; and 
was still without bruit and had objective 
any heart lesion. The father’s keen 
that the boy should follow him the 
service has been gratified and the case has 
tion the heart may disappear child grows 
up. 

considered that the murmur disap- 

peared the defect did not enlarge 
proportion the growth the heart. Other 
probable examples disappearance ven- 
tricular septal defect are cited 
Weber,’ Perry,® and 
postulated that contraction the fibrous tis- 
sue around aperture the interventricular 
septum might diminish the size the defect 
close off completely. 

The paucity case reports the literature 
would suggest that spontaneous closure 
ventricular septal defect rare. The present 
series patients was culled from over 
120 patients seen 10-year period whom 
the disappearing type murmur was pres- 
ent. The remainder the clinical cases were 
not ineluded, since the was not fol- 
lowed disappearance. Probably 
other examples this condition older chil- 
dren were dismissed functional murmurs, 
sinve abnormality was detected apart from 
the murmur. With our current awareness 
the syndrome increasing number cases 
have come our attention. During the last 
cases ventricular septal defect have 
seen, and these would seem 
disappearing type defect. Further- 
born, term infants the typical super- 
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ficial blowing murmur, beginning 
with the first sound and stopping before the 
second sound, was heard the pro- 
posed concept the pathogenesis and dis- 
appearance the murmur correct these 
data suggest that small defects the mus- 
cular ventricular septum that close with 
growth the heart are relatively common. 

Spontaneous closure not confined small 
defects. The patient who presented with con- 
gestive failure had the clinical signs 
major left-to-right shunt keeping with 
large ventricular septal defect. The exact 
site the defect was not demonstrated. The 
mechanism closure uncertain but the 
clinical and hemodynamic evidence grad- 
ual reduction the left-to-right shunt over 
several years keeping with the concept 
that muscular hypertrophy the septum, 
perhaps augmented the abnormal 
workload, narrows the septal defect and even- 
tually obliterates it. 

Recognition the fact that small defects 
the muscular ventricular septum will close 
without treatment practical importance. 
These lesions are not uncommon; they can 
identified clinical assessment with reason- 
able certainty; and, the prognosis uni- 
formly good. Spontaneous closure large 
ventricular septal defects, however, must 
rare and unfortunately the clinical signs are 
not sufficiently permit 
tion favorable outcome. 


Summary 

systolic murmur heard life gradu- 
ally diminished and eventually disappeared. 
When the patients were first seen, the clinical 
findings suggested small ventricular septal 
defect but thrill was present and the sys- 
murmur had superficial blowing qual- 
ity with high-frequency vibrations and tended 
stop before the second heart sound. Cardiac 
catheterization demonstrated small left-to- 
right shunt ventricular level the 
patients while the murmur was present; 
this was repeated after the murmur had gone 
and abnormality could demonstrated. 
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catheterization other patients 
with typical disappearing systolic murmurs 
showed left-to-right shunt some but 
others this was too small detected 
routine oxygen studies. rough correlation 
was established between the length and inten- 
sity the murmur and the size the shunt. 
With angiocardiography intracardiac 
the exact site the ven- 
tricular septal defect was localized the 


muscular portion the septum the 
patients. 


patient who presented with congestive 
heart failure, clinical and hemodynamic find- 
ings large ventricular septal defect 
diminished over several years and finally 
disappeared. 


Children with the type systolic 
murmur described may recognized hav- 
ing small defect the muscular ventricular 
septum. The defect thought gradually 
reduced size and ultimately closed 
hypertrophy septal muscle. Spontaneous 
closure appears not uncommon with 
small ventricular septal defects and may 
rarely occur with lesions large enough pre- 
sent with congestive heart failure. 


Summario Interlingua 


murmure systolic, audite tosto curso lor 
vitas, reduceva gradualmente dispareva 
curso del tempore. Quando patientes esseva primo 
vidite, constatationes suggereva micre 
defecto ventriculo-septal, sed nulle fremito esseva 
presente, murmure systolic habeva qualitate 
sufflation superficial con vitrationes alti-frequen- 
tial tendeva arrestar ante secunde sono 
Catheterismo demonstrava micre 
shunting sinistro-dextere nivello ventricular 
del patientes durante tempore quando murmure 
esseva presente. un, catheterismo esseva repe- 
tite post disparition del murmure, nulle anormali- 
tate poteva esser demonstrate. 

altere casos disparente murmures sys- 
catheterismo cardiac monstrava, plures, 
sinistro-dextere, sed frequentemente isto 
esseva troppo micre pro esser detegite per routinari 
studios oxygeno. correlation esseva estab- 
lite inter longor intensitate del murmure 


EVANS, ROWE, 


magnitude del shunting. Per medio 
graphia phonocardiographia intracardiac exacte 
sito del defecto ventriculo-septal esseva fixate 
portion muscular del septo del patientes. 

presentate con congestive disfalli: 
grande defecto ventriculo-septal attenuava 
curso plure annos finalmente dispareva. 

Juveniles con typo del 
mure pote esser recognoscite como 
opinate que defecto reducite gradualme: 
claudite ultimemente per hypertrophia del 
septal. pare que clausion spontanee cre 
defectos ventriculo-septal non incommun. rar 
casos, clausion spontanee pote occurrer 
lesion satis pro presentar symptc nas 
congestive disfallimento cardiac. 


ile 
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Disease and Primary Pulmonary Hypertension 


AND SHELDON Sommers, M.D. 


pARTICULARLY since the advent Shortly after the final sympathectomy she began 


catheterization, primary pulmo- experience episodes dyspnea, weakness, and 
hypertension has been increasing in- dizziness. These occurred only while she was stand- 


ing, especially after exertion. She had numbness 
clinicians and pathologists alike. tingling the body during some these 


represents pulmonary vasospastic episodes and fainted several occasions. Blurring 
presumably neurohumoral type, vision was noted times and scotomata were 
systemic essential hypertension. seen with some the attacks. 


The exertional dyspnea became progressively 
more severe and April 1956 she was first ad- 
mitted this hospital. The essential clinical fea- 


oceasional association primary pulmo- 
nary hypertension with Raynaud’s disease 


thought support this theory. ture included (1) loud and “split” 
Seven case reports are available which second sound, (2) blood pressure 135/100 mm. 
Raynaud’s disease was associated with what with appreciable positional change, (3) 


enlarged right ventricle and pulmonary artery with 
normal-size left ventricle and left atrium seen 


was considered primary pulmonary 


The detailed findings the the roentgenogram, (4) evi- 
case Taft and Mallory! and that Wade dence right ventricular hypertrophy, and (5) 
and Ball? are particular interest because reproduction some her symptoms hyper- 


ventilation. Three months later, ankle edema was 
present. Studies pulmonary this 
time were indicative primary pulmonary hyper- 


the searcity pathologic investigations 
cases disease with without 


pulmonary hypertension. tension. 
Pulmonary hypertension was confirmed She was rehospitalized for treatment and fur- 


right and left ventricular failure were found. 
Over the upper part the body there were 
numerous telangiectases which blanched pres- 


but without autopsy confirmation. One 
these patients (case Smith 


and has died, and autopsy sure. Cardiac catheterization confirmed the diag- 
was performed. nosis marked pulmonary hypertension with 
right heart failure. 
Report Case The catheterization data included 
41-year-old white married output, 3.8 per minute; cardiac index, 2.08 
telephone operator was generally good health per minute per and arteriovenous oxygen 
until 1951, when she noticed numbness, tingling, diffusion, 7.2 vol. per cent. Oxygen saturations 
blanching all fingers the palm when the pulmonary artery, 52.3 per cent; right ven- 
exposed the cold. During the previous several tricle, 53.9 per cent (paired right ven- 
years she had had cholecystectomy, breast tricle, 47.3 per cent; right atrium, 45.6 per cent 
biopsy, and total hysterectomy, but history (paired sample); superior vena cava, 40.4 per 
Raynaud’s phenomenon. Her symptoms grad- cent; and brachial artery, 93.3 per cent. Pressures 
progressed that constant warmth was recorded mm. were right atrium 20; right 
prevent pain. changes ventricle 105/20; pulmonary artery, 105/40; pul- 
the fingertips became evident later. 1953 bi- monary “capillary” 10; and systemic blood pres- 
sympathectomies resulted dis- sure, 130/80. 
symptoms except for continued These changes were interpreted the catheteri- 
her fingers exposure cold. Six zation team showing advanced right-sided heart 
later, during the winter, she developed failure from marked pulmonary hypertension. 
phenomenon her toes Elevated pulmonary artery pressure and normal 
bilateral lumbar sympathectomies were pulmonary “capillary” pressure were considered 
rformed 1954 with good results. indicate narrowing pulmonary arterioles, rather 
than element left-sided heart failure. de- 
From the Department Pathology, Massachusetts tailed analysis these findings will reported 
Hospitals, Boston, Mass. elsewhere Chobanian 
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small muscular artery seen with extreme 
narrowing the lumen, cellular intimal prolifera- 
tion, and fibrosis. The inner elastic lamina frayed 


and some areas disrupted. Verhoeff-van 


Figure 
High-power view small muscular artery the 
right and its arteriolar branch the left shows 
cellular intimal proliferation both vessels with 
narrowing their lumina. Verhoeff-van Gieson. 


Skin and muscle biopsies were reported show 
evidence scleroderma other collagen dis- 
ease. clinical evidence sclero- 
derma developed later her course. She was dig- 
italized, given mercurial diuretics, and discharged 
with the clinical diagnoses primary pulmonary 
hypertension and Raynaud’s disease. 

The patient was subsequently hospitalized 
for treatment cardiac failure. During 
the last these, December 1958, she died after 
prolonged period hypotension. autopsy 
was performed hours after death, 


Figure 
Edema the wall seen this small muscuiar 
artery addition intimal cellular proliferation 
and eccentric fibrosis. Masson trichrome. 


gross examination there was cyanosis the 
face and the fingertips. Over the face and 
chest multiple small dark red-blue areas resem- 
bling telangiectases were seen. The skin all 
fingers was smooth and shiny, and the fingernails 
both hands were short and rough. There was 
slight peripheral edema. 

the right pleural cavity 300 ml. yellow- 
pink watery fluid were found, and the lung ap- 
peared collapsed. few fibrous adhesions were 
also noted between the lower lobe and the posterior 
parietal pleura. The left pleural cavity was oblit- 
erated dense fibrous adhesions that somewhat 
constricted the lung. 

There were estimated 400 ml. thin, straw- 
fluid the pericardial cavity. The heart 
weighed 410 Gm. and was enlarged, due primarily 
dilatation and some hypertrophy the right 
atrium and ventricle. The ventricle measured 0.7 
em. thickness, compared normal thickness 
0.4 em. The pulmonary artery was dilated and 
showed some atherosclerosis. 

The right lung weighed 210 Gin. and the 
190 Gm. They appeared negative, except for 
small amount pink mucoid material some 
the bronchi. There was moderate dilatation 
pulmonary arterial branches and the largest showed 
thickening their walls and yellowish 
intimal plaques. 

The other organs appeared negative, except for 
apparent telangiectasis the jejunum. 

sections both lungs showed 
septal fibrosis some regions, dilatation 
alveoli with rupture some the septa, and 
subpleural fibrosis, but primary parenchym 
disease. the lung, the primary disease 
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Figure 
the elastic fibers seen the upper 
this medium-sized muscular artery, whereas 
the elastic fibers elsewhere the inner and outer 
laminae are rather wrinkled. Cellular intimal pro- 
liferation and narrowing the lumen are also 

seen. Verhoeff-van Gieson. 


appeared vascular, affecting all branches 
the arterial, and lesser extent the venous, 
pulmonary tree. 

There was marked atherosclerosis the larger 
arteries, with narrowing the lumens 
the vicinity subintimal plaques. Oil-red-O stains 
for fat showed abundant lipid these plaques and 
elsewhere the subintimal tissue. proliferation 
endothelial cells was apparent. There was slight 
hypertrophy the muscular media, and elastic 
fibers were wrinkled and fragmented some 

The arteries, ranging from 100 1,000 
microns diameter, also showed marked change, 
but different type. Below 250 300 microns 
diameter, the most prominent finding was 
intimal proliferation with extreme 
narrowing the lumens (figs. 3). 
These cells stained with the Verhoeff- 
van Gieson stain like smooth Slight in- 
fibrosis was associated some instances, 
but the proliferative change predominated. 

the arteries that exceeded 300 mi- 
diameter, some hyperplasia endothelial 
was also seen, and moderate edema many 
these cells was noted. The most characteristic 
however, was eccentric fibrosis 
slight moderate degree (fig. 4). 

The media muscular arteries all sizes was 
but some extent fibrosis. The 

laminae medium and small arteries was 
wrinkled, thickened, and frag- 

ented, Edema the adventitia was evident 
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Pigure 
Necrotizing arteritis with thrombosis seen this 
medium-sized muscular artery approximately 500 
microns diameter. The wall infiltrated pri- 
marilu neutrophils. There relatively little 
proliferative change such that depicted 
smaller muscular arteries. Hematoxylin and eosin. 


most the muscular arteries small and medium 
size. 

Acute arteritis was noted several muscular 
arteries that ranged from 250 500 microns 
diameter. These arterial walls showed focal ne- 
with neutrophils infiltrating all layers the 
wall and the adjacent connective tissue. some 
these vessels thrombi were present, few 
which showed early peripheral organization (fig. 
5). thrombus, possibly origin, was 
also noted one section small muscular 
artery about 100 microns diameter, but here 
there was apparent arteritis. 

the arterioles the marked intimal cellular 
proliferation (fig. was also present and the 
arteriolar lumens were either markedly narrowed 
occluded. some arterioles, particularly those 
near the parent arteries, smooth muscle persisted 
the media while others the wall contained 
increased amount relatively acellular tissue that 
stained like fibrous tissue with the Verhoeff-van 
Gieson stain. 

Elsewhere dilated arterioles with thinned walls 
were Small veins showed moderate 
marked subintimal acellular fibrous thickening, but 
contrast arterioles had endothelial pro- 
liferation (fig. 7). Larger veins also had fibrous 
thickening their walls and addition some 
atherosclerotic changes. 

Slight moderate hyaline coronary arteriolo- 
and slight interstitial myocardial edema 
and fibrosis were present. the spleen, pancreas, 
and liver there was slight moderate hyaline 
thickening arterioles with narrowing their 


Marked narrowing small arteriolar lumen 
cellular proliferation seen this high-power 
photomicrograph. Verhoeff-van Gieson. 


lumens. larger arterioles and small muscular 
arteries there were, addition, slight hyperplasia 
endothelial cells and medial smooth muscle 
cells and fraying adventitial collagen. 

Only minimal intimal proliferation and hyaline 
arteriolosclerosis existed the kidneys and other 
organs, except for the skin. Here there was 
moderate hyaline arteriolar thickening well 
both cellular endothelial hyperplasia and medial 
hypertrophy small muscular arteries. Sections 
could not obtained from digital vessels. 


Discussion 

Smith and their cases and 
noted marked pulmonary arteriolar sclerosis. 
From their photomicrographs there would 
also appear have been extensive involve- 
ment small muscular arteries. The sub- 
intimal thickenings the and arte- 
riolar walls appeared relatively acellular 
character. Taft and also placed 
the lesion primarily the arterioles and drew 
parallel between the changes these ves- 
sels and those ‘‘rapidly progressive neph- 
The thickened arterioles were 
relatively acellular, and areas necrosis 
were noted. 

their autopsied case, Wade and Ball? 
found the major change the smaller 
muscular arteries, ranging from 250 
microns diameter. The lumens these ves- 
sels were reduced concentric intimal 
fibrosis fibroelastosis characteristically un- 


Figure 
Two small veins with cellular fibrosis 
walls are seen the center the field. Mark: 


congestion alveolar septa also noted. 
trichrome. 


accompanied inflammatory infiltration 
degeneration the media adventitia. 
recent but remote thrombi were noted. 
atrial septal defect 1.5 em. 
dimensions was present this case and al- 
though was considered the authors 
merely incidental finding, could have 
altered pulmonary dynamics enough ac- 
count for the findings. Similar 
vascular changes were noted the digital 
arteries, pancreas, and kidneys, whereas 
fibrinoid arteritis was noted the ad- 
renal glands and mild cellular arteritis was 
seen the liver. Some the prominent 
arterial lesions their were thought 
resemble the changes scleroderma, whereas 
other lesions simulated polyarteritis. 

The main pulmonary lesion the present 
case was vascular also, involving chiefly the 
small muscular arteries and arterioles. 
contrast the previously reported cases, 
however, these vessels were occluded the 
not observed elsewhe the body. pre- 
vious cases the thickening pulmonary vas- 
cular walls was due increase rela- 
tively acellular fibrous fibroelastic tissue. 
the same underlying disease process 
present our case those Taft and 
Smith and and Wade and 


Circulation, Volume XXII, December 1960 


1058 CELORIA, FRIEDELL, SOMMERS 


YNAUD’S DISEASE 


other vascular disorders, then 
our the cellular endothelial prolifera- 
the small muscular arteries and arte- 
les would represent earlier changes than 
described. 

necrotizing arteritis restricted the 
pulmonary arteries from 250 500 
sponse high degree pulmonary hyper- 
asion proximal the major point ob- 
pulmonary arterial blood flow, 
the distal arteries and proximal 
Thrombosis these vessels 
secondary the arteritis. Arte- 
was not found other organs. 

This patient suffered basically from wide- 
spread disorder the arteries and arterioles 
with marked exacerbation vascular disease 
the lungs. The morphologic findings are 
part compatible with the hypothesis Smith 
and that the pulmonary hypertension 
secondary recurrent arterial spasm 
similar that causing the peripheral mani- 
festations Raynaud’s disease. The muscular 
hypertrophy the media, the occasionally 
observed concentric arrangement smooth 
nuclei, and the wrinkling the elastic 
membranes the small muscular arteries 
furnish evidence vasospasm. 
These findings, however, may some degree 
also represent compensatory changes re- 
sponse intravascular pressure. 
Complete resolution the etiology the 
pulmonary vascular changes these 
therefore, must await further studies. 


Summary 
case Raynaud’s disease with autopsy 
reported which the clinical picture was 
dominated pulmonary hypertension ap- 
unassociated with any significant 
parenchymal disease. Microscop- 
cellular intimal proliferation small 
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pulmonary muscular arteries and arterioles 
was the most characteristic lesion. several 
proximal medium-sized muscular arteries 
there was necrotizing arteritis with thrombus 
formation. Similar vascular lesions were not 
found other organs, although generalized 
arteriosclerosis and arteriolosclerosis were 
present. The pulmonary vascular changes are 
thought represent local exacerbation 
generalized vascular disease, but specific 
etiology was not apparent. 


Summario Interlingua 


reportate caso morbo Raynaud con 
necropsia, que tableau esseva dominate 
per hypertension pulmonar apparentemente non-as- 
sociate con significative morbo pulmono-parenchymal. 
Microscopicamente, proliferation cellular del in- 
tima arterias arteriolas del pul- 
monar esseva lesion plus characteristic. 
plure arterias muscular proximal dimensiones in- 
termediari, arteritis necrotisante con formation 
thrombos esseva constatate. altere organos nulle 
simile lesiones vascular esseva trovate, ben que 
arterio- arteriolosclerosis generalisate esseva pre- 
sente. opinate que alterationes pulmono-vas- 
cular representa exacerbation local generalisate 
morbo vascular, sed nulle etiologia esseva 
apparente. 
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The Precordial Electrocardiogram during Exercise 


ONTINUOUS recording the precordial 
electrocardiogram during exer- 
cise has been tested 150 persons through 
the use new lead system, new method 
electrode attachment, and special types 
electrodes and electrode paste. This technic 
has resulted tracings that are almost free 
skeletal muscle potentials and baseline shift 
subjects performing the Master’s 2-step 
test. 

Many studies the electrocardiogram taken 
after the completion exercise have been 
While much valuable information 
has been acquired from the postexercise elec- 
trocardiogram, the test has distinct limita- 
tions. The technic not without hazard, since 
patients with heart disease may develop seri- 
ous reactions before the completion the 
Consequently patients with abnor- 
mal resting electrocardiograms are not usually 
tested. 

Continuous recording the electrocardio- 
gram during the actual performance 
exercise may have the following potential 
advantages: significant changes may develop 
during but not after the exercise; the test 
terminated the first evidence 
definite abnormality 
perhaps safely continued beyond any limits 
previously prescribed the prompt recognition 
and timing the earliest electrocardiogra- 
manifestations ischemia arrhythmia 
permit greater flexibility the amount 
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exercise employed; the relationship pain 
and other cardiovascular symptoms 
correlated with abno 
malities during exercise. 


the past, efforts recording the 
during exercise have either mod 
fied the activity 
tracings, employed lead systems that give un- 
conventional patterns, used electronic 
Figure illustrates the artifacts seen 
electrocardiogram taken the conven- 
tional fashion during mild exercise. 

system for monitoring the 
electrocardiogram during exercise that gives 
tracings almost free muscle interference 
and baseline deflection, employs equipment 
now general use, results electrocardio- 
grams comparable with precordial leads taken 
with the Wilson central terminal, 
mits comparison with data compiled the 
study Master’s postexercise tracings. 


Materials and Method 


Two types electrodes were made. The right 
steel wire mesh and 0.0055 thick) 
connected plug jack.* The chest electrode 
was made diameter stainless-steel wire 
mesh within rubber tube mm. thick and 
em. diameter connected plug jack.* This 
was adaptation described Rowley 
The chest electrode was held place foam 
rubber cushion 2.5 em. with hollowed- 
out area diameter and deep) 
the center (fig. 2). Electrode-to-skin contact 
was made with bentonite electrode compoundt 
similar the electrode paste used electro- 
encephalography. were 


*RCA plug jack-phono input. 

tMederaft Corporation electrode paste 
(resistance 200 ohms), Catalog No. 773. Babylon, 


tSanborn Poly Viso Recorder 150, the Sanborn 
Co., Cambridge, Mass. 
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CTROCARDIOGRAM DURING EXERCISE 


Figure 
tal muscle potentials and baseline deflections 


exercise with the conventional 


lead system. 


subjects tested were clinically evaluated for 
disease and were advised not 
eat smoke hours prior the test. The 
standard 12-lead electrocardiogram was recorded 
vest standing position. The precordial 
during exercise was recorded 
using new system electrode attachment. 
The ear electrode was secured the right ear 
lobe adhesive tape and paper clip. Contact 
was made through the electrode paste. The chest 
electrodes were filled over the brim with the 
electrode and placed over the ensiform 
process, over the fifth rib the position, the 
sixth rib the position, and the seventh rib 
the position. Each cupped electrode was 
held place “band-aid” tape* and foam 
rubber The wires leading the plug 
jacks were taped the skin. The foam rubber 
were held place over the electrodes 
tightly wound chest straps. The male portion 
the patient was inserted into the plug 
jack. The right arm, left arm, left leg, and ground 
cables were attached the right ear, ensiform, 
and right arm electrodes respectively. Pre- 
cordial eables “B” and “C” were attached the 
and electrodes respectively when the 


was used. With 
machine the attachments were the 
exeept that the left leg cable was attached 


‘he electrode and the single precordial cable 
the The patient cables and plug 
the free portions the patient 
strap wound around the waist. The 
cordial leads Ve, V;, and were recorded 
use the appropriate position the lead 
ctor switch. Patients performed the single 
iing the eables with the right hand. Continuous 
the precordial electrocardiogram was 


Strips, Johnson and Johnson, 
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Figure 
(a) Foam rubber cushion, (b) ear lobe wire mesh 
electrode, and chest cupped-wire-mesh 
trodes. 


paper speed mm. per second was used 
some instances extreme the 
termination exercise recording was continued 
for seconds and then conventional Ve, Vs, Vs, 
minutes with the subject standing. 
Results 

One hundred and fifty patients have had 
electrocardiograms taken during exercise. Al- 
most all the tracings were relatively free 
wandering baseline and muscle interfer- 
ence that exact measurement was possible 
the amplitude and duration all com- 
plexes (fig. 3). Movements running, jump- 
ing, hyperventilating, bending the trunk 
forward, backward, sideways failed alter 
significantly the excellence the tracings. 

Artifacts have been encountered when pa- 
tients were steadied given help while 
climbing the steps, when there was poor skin- 
to-electrode contact due loose connections, 
when the electrodes slipped, when the pa- 
tient’s elbow struck the electrode attachments, 
when there was retroflexed xiphoid process, 
and women with pendulous breasts. or- 
der avoid muscle tremor and baseline shift 
during the actual performance exercise, 
special attention should given the fol- 
lowing points. The skin should free hair 
and cleansed well with alcohol. The ensiform 
should exactly and the electrode 
placed upon the ensiform. the 


ABARQUEZ, FREIMAN, REICHEL, DUR 


Figure 


Continuous 14% minute electrocardiogram taken during the two-step test demonstrates 


absence the ensiform process the technical 
excellence the tracings cannot assured, 
but these instances the ensiform electrode 
placed the fifth rib along the right 
sternal margin. The other precordial elec- 
trodes should placed over the ribs and not 
the spaces. The tip the pa- 
tient cable should cleaned with sandpaper 
and attached securely the plug jack. 
insure good conduction, fresh electrode paste 
should used for each test. All the attach- 
ments should checked and loose connec- 
tions localized tugging each cable and 
tapping each electrode attachment. The ab- 
sence baseline deflection indicates proper 
electrode placements. During the performance 
the test the patient should not strike any 


the absence baseline shift. Magnified area shows the 


absence muscle interference. 


the electrode attachments with his 
ing arms. The subject should not touched 
steadied during the test period. 

The precordial tracings obtained the 
conventional and the new lead systems were 
almost identical vertical, intermediate, and 
horizontal electrical heart positions both be- 
fore and after exercise (fig. 4). Tracings 
the standing and recumbent positions were 
nearly identical the RS-T segments and 
only minimal differences were apparent 
the waves. 

The ST-segment alterations were 
leads and during and near the 
exercise but per cent these 
start revert toward control levels with 
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EL’ CTROCARDIOGRAM DURING EXERCISE 


Figure 
Similarity the precordial leads obtained the standard (left) and E-E-P lead 
(right) systems vertical, (top) intermediate, (middle) and horizontal (bottom) 
electrical position the heart. 
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Figure 
Leads and patient with Parkinsonism 
taken with standard technic (left) and with the 
new electrodes (right), electrode paste, and lead 
placement. 


Discussion 

According Master and Rosenfeld™ the 
maximal alteration oc- 
the tracings minutes after exercise. 
The usual tracings taken immediately after 
and minutes after exercise gave tech- 
nically poor tracings because tachypnea. 
These electrocardiograms were associated with 
wandering the baseline that made accurate 
interpretation difficult. Our results show that 
the changes are greatest near the end exer- 
cise and usually persist lesser degree 
thereafter. With the use the special elec- 
trodes and electrode paste standard postexer- 
cise tracings have baseline shift muscle 
artifacts. This observation indicates that wan- 
dering the baseline observed with tachyp- 
nea hyperventilation due poor 
electrode-to-skin contact. With our system the 
only effect tachypnea hyperventilation 
was minor variation the amplitudes the 
QRS complexes. 

Another use the special electrodes and 
electrode paste was patients suffering from 
Parkinsonism, delirium tremens, chills 
whom was impossible obtain interpretable 
tracings with the conventional leads and lead 
attachments. such instances the special 


ABARQUEZ, FREIMAN, REICHEL, DUE 


cupped electrodes filled with the 
electrode compound were placed both 
mion processes, the first lumbar 
and over the ribs the position the 
cordial leads desired. The left and right 
cables were connected respectively the 
trodes the left and right acromial proce: ses, 
while the left leg cable was attached the 
lumbar vertebral electrode. Figure shows 
absence muscle potentials the elec ro- 
cardiograms obtained with this system 
patient with Parkinsonism. The unipolar 
bipolar leads obtained this method 
similar the electrocardiograms 
with the standard electrode attachments. 

Preliminary findings with regard the 
clinical application this obtain- 
ing information not otherwise available 
postexercise tracings the following 
illustrative cases: 


Case Reports 
Sinus Tachycardia and ST-Segment Changes 


26-year-old Negro woman with history 
(presumably normal person) performed 
2-step test for minutes. the one hundred and 
twentieth second exercise the ST-segment was 
depressed mm., with rate 170 per minute. 
the one hundred and seventy-fifth second 
exercise and until the termination the test the 
ST-segment was depressed mm. the 
ST-segment was flat and the rate was 175 per 
minute. Tracings did not show the same changes. 

These findings suggest that the electrocardio- 
abnormalities were related the degree 
tachyeardia and that the maximum heart rate 
during exercise should considered before de- 
termining the “abnormality” the test. the 
test had been done the conventional manner, 
these findings would not have been recorded. 


Marked Changes during Exercises but Minimal 
Changes after Exercise (fig. 


tracing was obtained from 
white man with history angina several 
years’ duration and mild hypertension. previous 
postexercise 2-step test 1951 was interpreted 
“probably positive” and 12-lead standard 
eardiogram was within normal limits. During 
double 2-step test, continuous monitoring 
electrocardiogram revealed the onset ST-segme 
depression gradually increased maximum 
mm. minutes, remaining constant 
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BEFORE SECONDS 


CTROCARDIOGRAM DURING EXERCISE 


Figure 


BEFORE PAIN 
AND END 
EXERCISE 


ONE MINUTE 
_AFTER EXERCISE 


Coronary artery disease associated with marked electrocardiographic changes during 


that level for the remaining seconds exercise. 
the end exercise, the patient first noted 
retrosternal oppression relieved rest. Within 
seconds after termination exercise, the ST- 
segment depression had lessened mm., 
and within minute, the “J” point had become 
these postexercise tracings, however, 
the ST-segment sloped downward 
ST-segment depression occurred 110 
sec before the appearance pain. The dis- 
new. What important that during the 
ormance exercise test the appearance 
‘ischemia” the tracing may permit the 
ter the test before the onset pain. 
rapid return within seconds 1-mm. 
vession the ST-segment and the isoelectric 
lin minute after exercise makes the post- 
cise tracing questionably “positive.” The 
ST-segment depression during the test would 
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exercise preceding pain and minimal electrocardiographic changes minute after exercise. 


undoubtedly considered definite evidence 
ischemia all present 

interesting finding during the continuous 
monitoring the electrocardiogram during exer- 
cise the ebb and flow trend the 
initial ST-segment changes. the exercise con- 
tinues the ST-segment changes become constant. 
This was common observation the electro- 
cardiograms with during 
exercise. 


Early Onset and Persistent “Ischemic Changes” 
Without Pain (fig. 


58-year-old white woman had hypertensive 
cardiovascular disease without angina but with 
frequent episodes paroxysmal atrial fibrillation. 
She had grade retinopathy and left ventricular 
hypertrophy x-ray and the electrocardiogram. 
Medication included mg. reserpine, Gm. 
chlorothiazide daily, and sedation. 
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BEFORE 
EXERCISE 


SECOND ONE MINUTE 
DURING EXERCISE DURING EXERCISE 


Figure 
Early onset “ischemic changes” during exercise. 


During the thirtieth second exercise, the ST- 
segment and were depressed 3.5 and 
2.5 mm. respectively. The depression gradually 
the end the test. The tracing minute 
after exercise showed ST-segment depressions 


did the patient experience pain. 

The marked ST-segment changes occurred very 
shortly after the onset exercise, and the per- 
formance even the single 2-step test was 
carried the presence electrocardiographic 
evidence severe ischemia. The ability record 
the electrocardiogram during exercise would per- 
mit early termination exercise, since continuance 
the test this patient beyond the thirtieth 
second exercise would have been unnecessary. 


Evaluation Exercise Tolerance after Myo- 
cardial Infarction 


48-year-old white man had diaphragmatic 
wall myocardial infarction 1955, persistent 
hypercholesteremia and chest pain 
relieved nitroglycerin. His resting electro- 
showed incomplete right bundle-branch 
block and healed wall infarct. 
completed minutes exercise without developing 
pain changes (fig. 8). 

Another patient, 57-year-old white man, had 
myocardial October 1957, and now 
complains angina requiring nitroglycerin 
tablets daily. takes 0.1 mg. digitoxin daily. 
During the seventieth second exercise ST- 
segment depression developed 
throughout the remaining seconds exercise, 
but was not accompanied chest pain (fig. 9). 
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Although the changes may 
represent myocardial ischemia, the influence 
digitalis the development these ST-se nent 
changes warrants further study. 


exercise after myocardial infarction. 
again pointed out that without ious 
monitoring during the exercise many investig tors 
would hesitate employ the 2-step test 
patients. 

Comment 

order avoid any confusion regar ing 
nomenclature, suggested that all 
mination exercise termed ‘ise 
grams obtained during the actual perform: ice 
namic-exercise 

For convenience have modified our pro- 
cedure without sacrificing data obtainable 
from the original method follows: 

The standard 12-lead 

taking standing rest. 

Precordial and tracings are done 
with the new system every seconds 
changes appear. Then the recording 
continued until the end the test. 

The exercise terminated the on- 
set significant electrocardiographic 
changes, chest pain, other symptoms. 

the end exercise the tracing con- 
tinued for seconds and then recorded 
and minutes with the subject 
standing rest. 


bo 


Conclusions 

technic has been described for recording 
the electrocardiogram during vigorous exer- 
cise with use special electrodes, electrode 
paste, and electrode placement that have 
designated the 
(E-E-P) system.’’ Tracings during 
relatively free baseline shift and muscle 
interference have been obtained 150 
patients. 

The procedure offers the advantage 
safety, exercise can stopped ‘he 
first evidence ab: or- 
mality perhaps safely continued 
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DURING EXERCISE 
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Onset of exercise ‘ DURING exercise at 90 seconds DURING exercise 
175-180 seconds 


DOUBLE TEST WITH NON-SIGNIFICANT CHANGES 


Figure 
Absence electrocardiographic changes during the double 2-step test patient 
with previous diaphragmatic myocardial infarction. 


Onset of exercise DURING the aes 70” second At res? ofter 
of exercise 90 seconds 
SINGLE TWO-STEP TEST WITH ISCHEMIC CHANGES exercise 


Figure 
ST-segment changes during the single 2-step test patient with previous diaphragmatic 
myocardial infarction. 
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any limits previously described. The test can 
done with any electrocardiograph without 
additional elect equipment. 

The precordial tracings obtained the 
E-E-P system are comparable those ob- 
tained with the Wilson central termina’. The 
absence significant baseline shift and mus- 
artifacts the dynamic-exercise and 
exercise electrocardiograms 
study the precordial electrocardiogram 
during and after exercise. 

The makes possible detection 
relatively transient ab- 
normalities that may present during but 
not after exercise. 
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Summario Interlingua 

describite technica pro registration del 
electrocardiogramma durante vigorose exercitio, con 
uso electrodos special, pasta electrodic, 
placiamento del electrodos que nos designate como 
auro-ensiformo-precordial.’’ 
tiones durante exercitio relativemente libere mi- 
gration del linea base interferentia muscular 
esseva obtenite 150 patientes. 

que exercitio pote esser interrumpite prime 
etiam pote esser continuate salvemente ultra del 
limites previemente describite. test pote esser 
executate con non importa qual 
sin ulle equipamento additional. 

registrationes precordial obtenite per medio 
iste systema comparabile illos obtenite con 
terminal central Wilson. absentia sig- 
nificative migration del linea base interferen- 
tias muscular electrocardiogramma exercitio 
dynamic post-exercitial permitte studio exacte 
del precordial durante post 
exercitio. 

technica rende possibile detection rela- 
tivemente transiente 


quales presente durante sed non post 
exercitio. 
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The Mammary Souffle Pregnancy and Lactation 


BERNARD TABATZNIK, B.Sc., M.B., M.R.C.P., M.D. 


1908 van den described loud 

murmur unusual quality that 
woman the day after parturi- 
sec right space, and disap- 
entirely when firm pressure with the 
bell was applied over the site 
maximum intensity. believed the murmur 
was and owed its origin en- 
tortuous branches the internal mam- 
mary artery. extensive study women 
during pregnaney and the puerperium 

Fresh interest the origin and mechanism 
this murmur has recently 
Seott and introduced 
the term mammary souffle the mur- 
mur, since they considered the mechanism 
similar that the uterine souffle. 

have recently encountered several ex- 
amples mammary souffle patients re- 
ferred with such diagnoses patent ductus 
arteriosus, stenosis with regurgitation, 
and septal defect. The diagnostic 
created these cases stimulated 
the following investigation into the incidence 
and features the mammary souffle. 


Methods and Material 


total 257 women were examined during 
pregnaney and the puerperium. The cases were 
distributed follows: patients the first 
trimester pregnancy, patients the second 
trimester, patients the third trimester, 165 
patients the first weeks the puerperium. 

Phonoeardiograms were recorded patients, 
use Sanborn Twin-Beam Cardiette and 
were taken with medium-sized open bell 
diaphragm chest piece, paper speeds 
mm. per second with vertical timing markers 


the Department Medicine, Baragwanath 
and the University Witwatersrand, 
South Africa. 

Tabatznik’s present address The Johns 
Hospital, Baltimore, Md. 
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0.04 and 0.20 second. The frequency response 
this instrument reaches 500 per second 
the high-frequency range. 

The response the murmur posture, respi- 
ration and the Valsalva maneuver was observed. 


Results 
Incidence 

Twenty-five 165 patients (15.3 per cent) 
examined the postpartum period had 
mammary souffle. The murmur was first heard 
between the second and tenth postpartum 
days all instances, usually between the 
second and the fifth days. One patient who 
had given birth stillborn fetus showed 
the murmur the second postpartum day. 
She was treated with stilbestrol and the mur- 
mur disappeared days later. patients 
who continued lactate, the murmur re- 
mained audible for several weeks, and 
patient persisted for weeks after per- 
turition. Parity did not influence the 
dence the murmur. 

the series patients examined 
during the murmur was present 
cases the third trimester (13.3 
per cent), the second trimester 
(17.9 per cent), and none the first tri- 
mester. 

Site 


The murmur was maximal the second 
right intercostal space patients, the 
second left intercostal space patients, 
the third left intercostal space pa- 
tients, the fourth left intercostal space 
patients, and both second intercostal 
spaces patients. The murmur radiated 
poorly and was not heard the neck the 
back. Palpable arterial pulsation the rele- 
vant spaces was noted most 
cases. 


Graphic Features 


Examples the murmur are illustrated 
figure The murmur was confined systole 
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Phonocardiograms (1—5) patients illustrating the mammary souffle. Note: 
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SM, 


(a) 


delay onset the systolic murmur, (b), high-frequency vibrations the systolic 
murmur, (c) continuous murmur tracing (d) spill-over into early diastole 
tracings and first heart sound; second heart sound; systolic murmur; 
D.M., diastolic murmur; aortic component second heart sound; pulmonary 


component second heart sound. 


some (e.g., and fig. 1). 
the majority cases, however, short 
diastolic element was present well 
and fig. 1). some continued 
through most the cardiac (e.g., 
fig. 1). all instances interval was pres- 
ent between the first heart sound and the 
commencement the murmur, which ex- 
tended beyond the second heart 
sound. The vibrations responsible for the 
murmur were generally very high fre- 
quency, that was often difficult obtain 
satisfactory records un- 
less the murmur was loud. 

The murmur could obliterated either 
direct compression with the stethoscope (fig. 
firm pressure over the relevant in- 
tercostal space with the finger placed lateral 
the stethoscope bell. varied considerably 


intensity not only from day day, but 
some instances from beat beat. There was 
relationship between engorgement 
the breasts immediately prior suckling 
and intensity the murmur. was always 
heard best with the patient lying flat, and 
sometimes disappeared completely when the 
patient sat up. Respiration had little effect 
the murmur. The Valsalva maneuver 
minished its intensity but did not effect 
disappearance. 


Associated Heart Disease 

Six the patients with 
souffle had toxemia pregnancy with hype 
tension. One other patient had severe pue 
peral megaloblastic anemia with dextrocard 
and situs continuous murmur 
present the second right intercostal spac. 
compression obliterated this murmur, but 


~ 
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Figure 
Phonocardiogram (continuous strip) recorded the fourth left intercostal space, show- 
ing high-frequency late systolic murmur that disappeared after compression with the 
stethoscope bell (arrow strip A1). The murmur reappears after release compression 
(arrow strip A3). Recorded seconds after showing return the murmur 
previous intensity. 


midsystolie ejection type murmur moder- have ratio ranging between 


ate intensity persisted. patient was en- and per cent. The apparent cardio- 
countered with valvular disease megaly could not explained elevation 
mammary souffle. the diaphragm. Three these patients 

electrocardiograms were abnormal, showed normal ratio 
left bundle-branch right months after delivery. 


block, atrioventricular block 
the Wenckebach type, and the features 


Discussion 
The differential diagnosis the mammary 
souffle has been discussed detail Scott 


the postpartum patients whom and Murphy.’ Patent ductus arteriosus the 
est radiography was performed, were most prevalent form congenital heart dis- 


artery segment, and were found difficult distinguish the continuous murmur 
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Subclavian a. 


Int.mammary a. 
Site of 


perforating 


branches 


Figure 
Semi-diagrammatic representation the arterial 
blood supply the breast. 


this condition from the mammary souffle 
under circumstances where the circulatory 
effects pregnancy, with high pulse pressure 
and apparent cardiomegaly, may similar 
those found patent ductus arteriosus. 
Obliteration the mammary souffie com- 
pression should differentiate from the mur- 
mur patent ductus arteriosus well 
from the murmurs combined aortic steno- 
sis and insufficiency. The mammary souffle 
that confined systole readily distin- 
guished from the innocent ejection systolic 
murmur its late systolic 
accentuation and its response compression. 

The exact mechanism the souffle has not 
been established. Our observations are con- 
sistent with the view Scott and 
origin. Hurst, Staton, and 
the other hand, considered that the continu- 
ous murmur one their cases arose the 
dilated superficial veins the breast. The 
graphic features the murmur, with high- 
frequency vibrations, delay onset, and late 
bruit. contrast, the vibrations venous 
hum are coarse and low frequency, and 
show early diastolic accentuation. The pos- 
sibility that the souffle originates arterio- 
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venous communications within the breast 
considered unlikely, since the murmur 
frequently heard the second intercostal 
spaces some distance from the breast. 
ure the Valsalva maneuver abolish ‘he 
murmur and the presence prominent 
rial pulsations the underlying 
spaces lend added support the 
origin the murmur. 

The breast has abundant arterial 
supply, which provided the inter: 
mammary artery, the intercostal 
ies, and the lateral thoracic artery™ (fig. 
The degree participation these vess 
varies greatly and seldom 
The perforating branches the internal 
mammary artery are the most important and 
constant these arteries. The second, third, 
and fourth branches become greatly enlarged 
during Van den Bergh’s view, 
therefore, that the mammary souffle arises 
these enlarged tortuous seems most 
acceptable, notwithstanding Jensen’s state- 
ment 1938 that such explanation for 
the murmur consigned ob- 

Hurst, Staton, and Hubbard® point out, 
however, the obliteration digital 
sion applied lateral the site the murmur 
not adequately explained the above 
hypothesis. Since the perforating arteries run 
lateral direction toward the breast, the 
murmur should disappear after medial rather 
than lateral compression. 

This may explained at- 
tributing significant role the genesis 
the mammary souffle the intercostal arter- 
ies. The aorta supplies anterior intercostal 
branches the lower intercostal spaces 
and the second intercostal 
space well. The first intercostal spaces 
are supplied the superior intercostal 
artery, branch the costocervical trunk 
the subclavian (fig. 3). The anterior and 
lateral branches these 
arteries anastomose extensively with the an- 
terior intercostal branches the 
ing and lactation 
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AMMARY SOUFFLE 


blood are diverted toward the 
along the perforating branches the 
mmary artery. Lesser amounts blood 
therefore flow along the anterior inter- 
stal branches the internal mammary 
tery. This could create pressure gradient 
tween the anterior branches the aortic 
arteries (or the superior inter- 
stal artery the second intercostal space) 
the anterior intercostal branches the 
ternal mammary artery (fig. 3). The mam- 
ary souffle may the consequence such 
alteration dynamics and could thus 
the site anastomosis between these 
vessels. This could for its locali- 
ition restricted area, its lack radia- 
its disappearance lateral compression 
the corresponding space, and 
the frequent association prominent inter- 
costal pulsation. 


Summary 

Two hundred and fifty-seven consecutive 
South African Bantu women were examined 
during pregnancy and the puerperium 
order determine the incidence the mam- 
mary souffle. was found 15.3 per cent 
women examined the postpartum period, 
13.3 per the third trimester preg- 
naney, 17.9 per cent the second trimester, 
and none before the twelfth week preg- 
naney. 

The features the 
are illustrated and evidence pre- 
sented indicate that the murmur arterial 
origin. 

suggested that the murmur may arise 
the site anastomosis between branches 

the intercostal arteries and branches 

the internal mammary artery. 


Summario Interlingua 
Esseva examinate 257 consecutive feminas bantu 
durante pregnantia puerperio pro 
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sufflo esseva incontrate 15,3 pro cento del feminas 
durante periodo post parto, 13,3 pro cento dur- 
ante tertie trimestre del pregnantia, 17,9 pro 
cento durante secunde trimestre, nulle ante 
dece-secunde septimana del pregnantia. 

characteristicas del mur- 
mure illustrate, datos presentate que indica 
que illo origine arterial. 

formulate hypothese que murmure prende 
arterias aortic del arteria in- 
terne mammari. 
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Comparative Studies Protoveratrine and 


Protoveratrine Intravenously Hypertensive Man 


ERATRUM ALKALOIDS are powerful 

hypotensive agents with many desirable 
but the usefulness the 
available preparations has been limited 
narrow dosage range between hypotensive 
and effects. After the physicochemical 
separation some the alkaloids had been 
search for alkaloid with 
wider spread between hypotensive and 
emetic doses was undertaken. Parenteral 
studies dogs demonstrated that the hypo- 
tensive activity protoveratrine 
slightly greater than that protoveratrine 
but did not show differing degrees 
dissociation hypotensive from activ- 
comparison between protoveratrine 
and protoveratrine man, however, 
revealed marked differences when the alka- 
loids were administered orally: protovera- 
trine had strong hypotensive activity but 
narrow therapeutic dosage range, whereas 
protoveratrine required much larger doses 
elicit hypotensive effects but had wider 
range between hypotensive and emetic ef- 
These differences prompted com- 
parative study the responses hyper- 
tensive patients intravenous administration 
the alkaloids. 


Material and Methods 


Comparative bioassays protoveratrine and 
protoveratrine were obtained patients who 
were known have essential renal hypertension, 
sustained despite the oral intravenous adminis- 
tration placebos. least different hypotensive 
doses each alkaloid were given intravenously 
each subject. The largest dose given each 
patient was determined the production fall 
blood pressure less than normal 
nausea vomiting. Protoveratrine was given 
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than study was conducted given patient 
the same day. Each alkaloid was administered 
measured period minutes. With the 
patient the recumbent position, 
determined blood pressure and pulse rate 
intervals few minutes during periods 
least minutes before and several hours after 
administration. Blood pressure was measured 
the auscultatory technie according the criteria 
the American Heart Association. Mean blood 
pressure was the pressure 
plus one third the difference between systolic 
and diastolic pressures. The mean value the 
lowest mean blood pressures obtained within 
was taken the maximal response the given 
dose the alkaloid. These responses were used 
construct dose-response curves. The 
oceurrence and severity paresthesias, nausea, 
and vomiting were noted. Electrocardiograms were 
taken during studies the larger doses and when- 
ever bradyeardia was marked. 

Observations the effects protoveratrine 
intravenously were made additional times 
other adult hypertensive patients. This infor- 
mation was used with the above estimate the 
dose protoveratrine required produce 
fall blood pressure 150/100 mm. less. 


Results 
Qualitative Similarities 

Each alkaloid had strong hypotensive and 
activity, and each was capable 
inducing nausea vomiting. The 
rence and magnitude these effects varied 
with the amount alkaloid given (table 1), 
but the time onset and duration the 
effects were similar for the alkaloids. 

The first effect was the within 
several minutes paresthesias, sensations 
warmth burning, which were noted sequen- 
tially the throat, chest, perineum, and ex- 
tremities. Brief sneezing was common. The 
paresthesias regressed within min- 
utes. 

Systolic and diastolic blood pressure began 
fall few minutes after administration 
the drugs with maximal response within 
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minutes. Blood pressure was main- 


i=] 
1). Return control values oceurred 
Pulse rate usually decreased slightly dur- 
the hypotensive action both alkaloids. 
. 
| |O& 
nts after each alkaloid. rates approxi- 
itely beats per minute, the site im- 
formation varied between the sinoatrial 
bradyeardia ventricular supraventricu- 
fashion, were occasionally seen. The waves 
leads V4, and were transiently in- 
feets, the sinus bradyeardia, atrioventricular 

premature beats, and T-wave inver- 
sions, were immediately reversible admin- 
intravenously, usually without affecting the 

the height the paresthesias, approxi- 
tight sensation the chest and epigastrium 
was noted after the larger doses 
coughs. Emetie responses lasted less than 
=~ n * 
For considerable portion the dose 
ranges given subjects, there was 
linear relation between hypotensive response 
and the log dose each case. These data 
were used for the estimation the relative 
dose producing nausea was reached 
column 3). Vomiting occurred these 
patients. Nausea was produced patients 
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PROTOVERATRINE PROTOVERATRINE 


mcg 
mcg 
mcg 
VOMITING 


180 


B.P 


TIME— MINUTES 


Figure 


Time course blood pressure response varying doses protoveratrine and 
protoveratrine 


.25, and mg., equivalent 2.9, 4.4, and tensive doses. comparison 
4.6 per Kg. The vomiting induced the hypotensive and activities the 
protoveratrine occurred after doses that alkaloids (table was obtained deter- 


produced subnormal blood pressures. Follow- 
ing normotensive doses protoveratrine 
small increases dose induced nausea and 
vomiting, and diminished blood pressure 
response (fig. 3). contrast, the same 
patients subnormal blood pressure could 
achieved protoveratrine without 
emetic response. The remarkable reproduci- 


mination tolerance ratios which the 
largest doses protoveratrine given with- 
out nausea were compared with the doses 
protoveratrine producing nausea. These 
ratios were adjusted for the differences 
hypotensive potency the alkaloids. Proto- 
veratrine was better tolerated than proto- 
veratrine <.001). 


given dose intravenous veratrum also Optimal Dose Protoveratrine 
evident this figure. The doses protoveratrine that lowered 
Protoveratrine had less activity the blood pressure hypertensive patients 


than protoveratrine equipotent hypo- 


150/100 mm. less are indicated 
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Table 
Relative Hypotensive and Emetic Potencies Protoveratrine and Protoveratrine 


: Hypotensive potency ratio 
Protoveratrine B/protoveratrine A 


(1) (2) (3) (4) (5) (6) (7) 
74% 65-86 2.42 4.15 171% 127% p<.01 
102% 86-124 3.13 4.66 148% 151% p<.001 
71% 64-79 3.24 5.04 156% 111% p<.05 
76% 56-103 2.75 4.95 180% 137% 
95% 87-104 2.51 3.87 154% 147% p<.001 
79% 71-89 2.07 3.58 173% 137% p<.001 
95% 84-107 1.44 2.31 161% 153% p<.01 
Geometric 
mean 82% 161% 138% p<.001 
95% 
Confidence 
limits 73-98 150-173 124-152 
figure Total single doses .15 .20 mg. the transmission vasoconstrictor nerve 
likely that some these largely reflexly. Cardiac output 
patients required less, but received doses variably and 
this range after recognition that such renal decrease. 
doses were both strongly hypotensive and The action appears reflex 
well tolerated. Interestingly, the patient who effect that originates near the nodose 
the smallest dose per kilogram was The veratrum alkaloids not 
strikingly obese woman, and the subject directly stimulate the vomiting center nor 
requiring the largest dose was the chemoreceptor trigger 
The dissociation between the hypotensive 
and emetic activities the tetraesters 
and protoveratrine are veratrum may ascribed differences 
the alkamine, protoverine. They the accessibility the receptors intrin- 
(table 3). the different sites hypotensive and emetic 
hypotensive effect largely reflex action. The degree the dissociation 
ion, which originates the heart (Bezold- activities appears influenced the 
cisch effect), carotid sinus, and chemical configurations the alkaloids. 
receptors transmit impulses the vaso- Protoveratrine had less emetic activity 
tor center the vagi and carotid sinus than protoveratrine doses causing equiv- 
Vasodilatation the result changes alent hypotensive effects hypertensive man 
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Figure 
Protoveratrine B-induced sinus bradycardia, intermittent A-V nodal rhythm (third 
strip), and T-wave inversions the sinus beats lead Atropine reversed the 
bradycardia and T-wave changes, although the hypotensive effect continued. 


Hydrolysis Protoveratrine and Protoveratrine protoveratrine had little activity 


when given intravenously doses 
have properties that warrant its preferen ‘ial 
use for parenteral administration. 
acid Acetic acid siderable precision. The 95-per cent 
acid acid dence limits both the hypotensive 
2-hydroxy-2 3-dihydroxy-2 methyl ratios and the tolerance ratios were 
acid butyric acid 


narrow. For example, the ratio the 
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Figure 
Dose-response curves protoveratrine and protoveratrine hypertensive 
subjects. Emetic responses are indicated arrows. 


per cent limit the lower per cent been used together, protoveratrine 


limit the hypotensive ratios was venously achieve control within 
less than 150 per cent cases. minutes, and alkaloids Rauwolfia intra- 
Protoveratrine has qualities that favor muscularly maintain it. 
its use intravenously hypertensive Orally protoveratrine the active alka- 
Its potent vasodepressor and loid mixtures protoveratrines and 
effects, well its devel- Its long-term use difficult because 
opment maximal action within minutes, narrow range between hypotensive and 
particularly valuable acute left emetic doses. Protoveratrine can 
failure and eclampsia, acute effective hypotensive agent when adminis- 
malignant hyperten- tered orally, but large doses have been re- 
with hypertensive encephalopathy. De- quired due incomplete absorption in- 
Rauwolfia, administered intra- activation the gastrointestinal tract 
muscularly, have been exceedingly useful liver. The hypotensive effect protovera- 
th: management urgent hypertensive prob- trine orally tends prolonged; 
but requiring quick and emetic response has been rare. Mild neuro- 
hypotensive effect protoveratrine muscular effects, muscle tightness and muscle 
preferable. Indeed, the two have weakness, may induced. 
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NUMBER PATIENTS 


.09 +3 17 21 12 18 24 3.0 36 42 


TOTAL TOTAL 


Figure 
The total dose protoveratrine and the dose 
micrograms per kilogram that reduces the blood 
pressure hypertensive patients below 
150/100 mm. Hg. are plotted against the number 
patients yielding the response. 


The clinical use tetraesters veratrum 
appears safe. deaths vascular 
have been ascribed their use. 
oral overdose times the recom- 
mended dose mixture protoveratrines 
and was tolerated.** Excessive hypo- 
tension after parenteral administration rare 
and can overcome the injection 
mg. ephedrine sulfate intramuscularly 
other vasoconstrictor agents. Intravenous 
administration atropine sulfate doses 
0.4 1.0 mg. abolishes undesired vagal 
effects heart rate and rhythm, usually 
without loss the hypotensive 
The transient T-wave inversions induced 
veratrum the left precordial leads resem- 
ble those observed anxious patients during 
wave changes can reversed vagolytic 
agents. 

Although biologic assay are un- 
commonly used man, fixed hypertension 
lends itself their application. The virtues 
such technics human pharmacology 
have been demonstrated studies digitalis 
and Comparative bio- 
assays stable clinical disease states foster 
the clinically significant differ- 
ences among drugs that are chemically closely 
related. 


WINER 


Summary 

Comparative studies intravenously 
trine hypertensive man indicate 
alkaloids have qualitatively similar 
sive, and emetic actions, 
quantitatively different hypotensive and 
potency. The relative hypotensive 
cies the two substances were determi 
curves the same patients. wei 
basis protoveratrine was slightly 
tent than protoveratrine 

favorable dissociation between hypoi 
sive and emetic activity was found. Tolera: 
ratios were determined which the 
doses protoveratrine given without 
sea were compared with the doses 
veratrine producing nausea. These ratios 
were adjusted for the differences 
sive potency the alkaloids. 
was better tolerated than protoveratrine 
<.001). Indeed, protoveratrine had lit- 
tle emetic activity when given intravenously 
doses producing normotension. Protovera- 
trine appears have properties that war- 
rant its preferential selection for parenteral 
administration. Its dosage range 
has been studied. 

The strong hypotensive activity intra- 
venously administered protoveratrine its 
development maximal action within min- 
utes, and its pulse-slowing effect favor its use 
those hypertensive states which almost 
immediate lowering the blood pressure 
indicated. 

Fixed hypertension lends itself the ap- 
plication biological assay technics. The use 
such technics human pharmacology 
fosters the perception clinically 
differences among drugs that are chemically 
closely related. 
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Summario Interlingua 


tove .trina administrate per via intravenose 
qua ativemente simile hypotensive, brady- 
sed que lor potentias hypotensive 
hypotensive del duo substantias esseva de- 
nate per analyses del curvas logarithmic dose 
ponsa mesme patientes. Super base 
pes equal, protoveratrina esseva levemente minus 
pot ite que protoveratrina 

dissociation favorabile inter activitate hypo- 
maximal protoveratrina administrate sin 
nausea esseva comparate con doses 
que produceva tal nausea. Iste pro- 
esseva adjustate pro differentias 
potentia hypotensive del duo alealoides. Protovera- 
trina esseva melio tolerate que protoveratrina 
minus que 0,001). facto, protoveratrina 
habeva paue activitate quando illo esseva ad- 
ministrate intravenosemente doses producente nor- 
motension. Protoveratrina pare haber proprietates 
que justifica selection preferential pro administra- 
tiones parenteral. gamma dosage efficace esseva 
studiate. 

forte hypotensive protoveratrina 
administration intravenose, facto que illo 
disveloppa maximal intra alicun minutas, 
effecto relentatori super pulso rationes pro 
quales reduction quasi immediate del tension 
sanguine indicate. 

fixe presta application tech- 
nicas essayage biologic. uso tal technicas 
pharmacologia human promove perception 
significative differentias inter drogas 
que chimicamente affin. 
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as, 


teacher had Professor Edwin Holt, once pointed out fact 
considerable bearing when one dealing with abstract and collective nouns. word,” 
said, “that has many connotations can denote nothing; conversely, word that denotes 
but one thing has connotations.” The word water, for example, has numerous connota- 
tions—“weak water,” “As the hart panteth after the water books,” “as wet water,” 
ete.—but denotes but one thing and has connotations. 

Now, seems that part the task the poet the essayist use the 

words that exactly convey his feeling, whereas part the task the 
scientist employ denotative words with comparable logical skill and verifiable pre- 


cision—ALAN M.D. Challenges Contemporary Medicine. New York, Columbia 
University Press, 1956, 100. 
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Tetralogy Fallot with Anomalous Tricuspid Valve 
Simulating Pulmonary Stenosis with Intact Septum 


and the results hemodynamic investi- 
the tetralogy Fallot are now 
known. has been emphasized 
th: deviations the degree pul- 
septal defect may yield different patterns 
features and hemodynamics this 

observed cases which the 
suggested severe pulmonic 
stenosis with intact ventricular septum 
associated with right-to-left shunt. However, 
cardiae showed that the shunt 
was the ventricular level. was demon- 
strated also that the right ventricular systolic 
pressure was significantly greater than the 
pressure systemic arteries. There- 
fore, was assumed clinically that these cases 
were examples severe pulmonary stenosis 
with small ventricular septal defect. 

(case and the anatomic findings opera- 
tion the other two (cases and demon- 
strated that the ventricular septal defects 
were the usual ‘‘large’’ size seen the 
tetralogy Fallot. addition these find- 
ings, however, anomaly the tricuspid 
valve was present all cases. This took the 
form flap accessory valvular tissue 
that partially closed the ventricular septal 
during ventricular systole. 

the purpose this paper illustrate 
the and pathologie findings these 
the best our knowledge, this ana- 
mie entity has not been previously 


= 


the Mayo Clinie and the Mayo Foundation, 
chester, Minn. The Mayo Foundation part 
the Graduate School the University Minne- 

This study was aided part grant no. H-4014 
the National Heart Institute, 
Service. 
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relationship the associated alterations 


Presentation Cases 


Since the findings were similar all patients, 
these are described together for the group. The 
clinical findings are summarized table and 
the data table 

Clinical Data 

The patients were boys and girl, aged 12, 
and years, respectively. Two had been cyanotic 
since early infancy, whereas had been 
observed the 7-year-old patient since the age 
years. There was history “squatting” 
any the patients. The main complaints were 
shortness breath and changes related reduced 
cardiae functional capacity. Clubbing the digits 
and distended cervical veins were noted each 
patient. One patient (case had signs severe 
congestive failure the right side the heart. 

All patients had typical murmur steno- 
sis, with maximal intensity the pulmonary zone, 
and diminished nonduplicated (pure) second 
been present for several weeks the immediate 
period before our observation; judged from 
later studies, this probably represented episode 
bacterial endocarditis, although this specific 
diagnosis had not been made. Congestive cardiac 
failure began the time the febrile illness and 
was the cause death this patient. cases 
and corrective operations were done with the 
aid the bypass machine and extracorporeal cir- 
culation. both these cases, the postoperative 
course and follow-up studies indicated satisfactory 
results. 


Radiologic and Electrocardiographic Findings 
(Fig. 1-3) 


The examination showed slight 
great enlargement the heart. The pulmonary 
vasculature was diminished each case. Evidence 
dilatation the pulmonary artery 
was absent. right aortic arch was 
observed 

Electrocardiographically, each patient had nor- 
mal sinus rhythm. The waves were peaked 
lead all Right axis deviation 
ranging from +100 +150 degrees was observed. 
Signs pronounced right ventricular hypertrophy 
were present each. 
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Table 
Clinical Data Tetralogy Fallot with Anomalous Tricuspid Valve 
Cardiac 
functional Right Distended Congest. Pulmonic 
Age (yr.) capacity, vent. Onset Club- neck heart Systolic second 
Ht. Class. impulse cyanosis bing veins failure murmur sound 
pure 
ful years pure 
Table 
Physiologic Data Tetralogy Fallot with Anomalous Tricuspid Valve 
Cases 
1* 2*7 
Average pressures, mm. 
Right atrium 17/11 15/8 
(11) 
Right ventricle 138/5-15 160/1-20 212/15 
208/12 226/7 
Infundibulum 28/3 118/2-20 100/25 
Pulmonary artery 18/9 
artery 97/73 119/69 115/75 
(fem. art.) 
117/10 95/70 
(left vent.) (by 
Average blood oxygen saturation, 
Systemic artery 90.6 
Pulmonary L./min.§ 0.3 1.0 3.19 
Pulmonary flow index, L./min./M.* 0.4 1.9 
Systemic flow, L./min. 3.8 1.9 


*Dye-dilution curves showed right-to-left shunt the ventricular level. 


tPressures obtained during operation. 


performed elsewhere. 

pulmonary flow was based the assumption that pulmonary venous blood 
fully saturated; since the child was studied under balanced amnesia and analgesia, some 
degree pulmonary venous desaturation may have been present. 


Physiologic Findings 


catheterization was done each ease, 
and dye-dilution studies were made The 
results showed remarkable similarity among the 
cases (table 2). are indebted Dr. 
Cumming, Winnipeg, Manitoba, who kindly 
supplied the data obtained cardiac catheteriza- 
tion ease 

The striking feature all cases was the in- 
creased right ventricular systolic pressure, which 


was significantly greater than the systemic pres 
sure (fig. 4). The gradient systolic pressur 


between the two systems ranged from 


mm. Hg. each the pressure tracing 
showed evidence for both valvular and infundibu 
lar stenosis. case this was established 
measurements infundibular and pulmonary 
terial pressures. the other cases, the 
did not enter the pulmonary trunk, but 
dibular chamber was assumed; here, the 
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FALLOT 


Figure 
Case Posteroanterior thoracic roentgenogram and electrocardiogram (see text for 
details). 


+ + 

; 


Figure 
Case Posteroanterior thoracic roentgenogram and electrocardiogram (see text for 
details). 
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Figure 


Case Posteroanterior thoracic roentgenogram and electrocardiogram (see text for 


details). 


RADIAL 100 
ARTERY 


60 
Heart Rate- 


RIGHT VENTRICLE 


Base Line 


Figure 
Case Pressures obtained simultaneously within 
right ventricle and femoral artery, showing gradi- 
ent pressure between the two circulations, with 
the right ventricular pressure exceeding the sys- 
temic pressure. 


was high but was less than that the main 
right ventricle. These observations were interpreted 
reflecting stenosis point leading into the 
infundibular chamber and indicating severer ste- 
nosis the exit the chamber, the latter point 
most likely being the pulmonary valve. 

Right atrial pressures were greatly increased 
all cases, and prominent “a” waves were noted. 
Pronounced peripheral oxygen desaturation was 
present all cases. the patients (cases 
and whom dye-dilution studies 
formed, right-to-left shunt was demonstrated 
the ventricular level. 


Pathologic Data 


Case The interior the ,heart showed 
large ventricular septal defect 1.6 em. diameter 
the uppermost portion the ventricular sep- 
tum behind hypertrophied and vertical crista 
supraventricularis. The divided the outflow 
tract the right ventricle into posterior sub- 
aortic channel and anterior subpulmonary chan- 
nel (fig. 5). The entrance the latter was only 
mm. diameter. Above this, the infundibular 
subpulmonary chamber was dilated diameter 
about 1.5 em. The pulmonary valve was bi- 
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ETRALOGY FALLOT 


Case Right ventricle. The outflow tract ventricle divided prom- 
inent crista supraventricularis (C.S.), anterior which stenotic infundibular tract 


leading the pulmonary trunk, which guarded bicuspid valve. Posterior the 
crista supraventricularis lie the subaortic tract and the large ventricular septal defect. 
this view, the tricuspid valve seen from below and unopened. Vegetations 
healed bacterial endocarditis appear the atrial edges the valve. The infundibular 
subpulmonary chamber and pulmonary valve. The arrows point the lower ostium 
the infundibular chamber, which stenotic and about which vegetations healed bac- 


terial endocarditis are present. 


cuspid and stenotic. The aorta arose from both 
ventricles above the ventricular septal defect. 

this point, the this heart 
that the tetralogy Fallot. 
However, additional malformation related 
the valve was present that evidently had 
modified the state from that the 
usual tetralogy Fallot. The tricuspid valve 
possessed the usual leaflets but, addition, 
flap extended from the ventricular as- 
pect the tricuspid annulus into the right ven- 
tricular (fig. 6a). The lower edge the 
flap received set chordae that in- 
serted into the papillary muscle the conus 
the right ventricle. The upper edge the flap 
was attached the lower end the ventricular 
septal defect. The long axis the accessory flap 
was parallel the long axis the ventricular 
septal defect. attempt was made simulate 
the effect ventricular systole this anomalous 
flap. When pressure was exerted against the lower 
aspect the flap, was possible have 
engage and almost close the ventricular septal 
defect (fig. 6b). 

additional remnant accessory valvular 
tissue extended upward from the upper edge the 
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ventricular septal the right ventricular 
wall. The posterior leaflet the tricuspid valve 
revealed accessory orifice about which chordae 
were inserted (fig. 7a). 

addition the afore-mentioned changes, both 
the tricuspid valve and the upper edges the 
zone the subpulmonary tract showed 
partly vegetations that histologically were 
consistent with the appearance healed bacterial 
endocarditis. 

The left ventricular contained mural 
thrombus undergoing organization its apical 
portion (fig. 7b). This lesion was interpreted 
the site healed mural endocarditis. 

The arch was anomalous. The arch passed 
over the right main bronchus, and the descending 
aorta lay the right the esophagus its 
greater course through the thorax. the lower 
portion the thorax, the aorta deviated the 
left and entered the abdomen through normally 
positioned hiatus the diaphragm. 

The branches the aortic arch were mirror 
images the normal. The following branches 
arose from before backward: the left innominate 
artery, the right common artery, and the 
right artery. The left innominate ar- 
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Figure 

Case Outflow tract right ventricle and 
tricuspid valve. Behind the crista supraventric- 
ularis large ventricular septal defect. 
The arrow points accessory flap tissue 
attached the ventricular aspect the tricuspid 
valve. this view, the flap simulated 
diastolic position. Same specimen. probe has 
been placed under the accessory flap the tricus- 
pid valve (arrow) and pushed upward, simulating 
the effect systole the accessory flap. This 
simulated systolic the flap shows that 
the ventricular septal defect all but closed 
the flap when pressed into the defect. 


tery was long, and segment was present between 
the origin the left common and left 
subclavian arteries that showed infolding the 
superior aspect like that seen coarctation 
the aorta. The ligamentum arteriosum was left- 
sided and extended from the left pulmonary artery 
the left innominate artery, inserting opposite 
the origin the left subclavian artery. 

Study the interior the right atrium showed 
that the orifices the superior and inferior venae 
cavae were normal positions. The foramen ovale 
was closed. The right atrial ostium the coronary 
sinus was closed delicate flap, presumably 
representing adhesion the valve the coronary 
sinus the right atrial wall. The only recognized 
outlet for coronary venous blood was series 
dilated thebesian veins the left atrium. 
persistent left superior vena cava was not present; 
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Figure 
Case Right atrium and tricuspid valve. Th. 
posterior leaflet the tricuspid valve has 
accessory congenital orifice (point arrow). 
the inferior vena cava represented 
network delicate fibrous strands. Inferior 
the orifice the inferior vena cava, the orifice 
the coronary sinus closed. Vegetations bac- 
terial endocarditis are seen the atrial 
the tricuspid valve. Left ventricle and aortic 
valve. Inferior the aortic valve large ven- 
tricular septal defect. The aorta straddles the de- 
fect. organizing mural thrombus present 
the apical portion the left ventricle. 


such absence also noted other 


atresia the right atrial ostium the coronary 


Cases and these cases, operations 
were performed after necropsy had been done 
the first case. The basic malformation, identified 
the surgeon, cases and was the tetralogy 
Fallot, including the presence large ven- 
tricular septal defect. each instance, acces- 
sory flap tissue also lay inferior the tricuspid 
valve and close relationship the ventricular 
septal defect. The flap each case was such 
position and such nature that was considered 
possible that had been able close the ventric- 


ular septal defect partially during ventricular 
systole. 


Discussion 

Although the wide functional range repre- 
sented the tetralogy Fallot now well 
the cases reported here must 
considered special group from patho- 
and hemodynamic points view. 

The patients presented general clinical 
picture severe obstruction outflow from 
the right ventricle, associated with cyanosis. 
The clinical history did not aid the differ- 
ential diagnosis. The physical findings were 
most suggestive severe pulmonic stenosis 
with intact septum. forceful impulse 
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right ventricle unusual the tetralogy 
atients. Distended cervical veins clin- 
sign right atrial pressure are 
the tetralogy Fallot but are 
seen severe pulmonary stenosis with 
ventricular septum. 

‘ongestive right heart failure extremely 
asual the tetralogy Fallot; was 

electrocardiogram showed pronounced 
ventricular hypertrophy all cases, 
pecially which the deep, sharply 
verted waves leads from the right side 
the precordium suggested that the right 
pressure was greater than the 
pressure. 

The findings enlarge- 
ment eases and were also unusual for 
the tetralogy Fallot, although the presence 
right aortic arch case was more 
favor this anomaly than was pulmo- 
nary stenosis with intact ventricular 
septum.® 

The findings catheterization, 
already mentioned, showed significantly 
higher systolic pressure the right ventricle 
than the systemic circulation. Since 
usually assumed that the right ventricular 
pressure the tetralogy Fallot about 
equal the systemic finding 
significant differential immediately places 
doubt the diagnosis classic tetralogy. 

think that the additional flap the 
valve was responsible for the in- 
right ventricular pressure, this 
flap partially closed the ventricular septal 
during systole. This partial closure 

large defect during ventricular systole 
the dynamics from those the usual 

Fallot into those representative 
cases with severe pulmonary stenosis and 
small ventricular septal defect. 

The clinical entity pulmonary stenosis 
ith anatomically small ventricular septal 
cases such anomaly, the hemo- 
and clinical data have been similar 
those seen the present cases. 
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Summary 

entity the te- 
tralogy Fallot with additional finding 
accessory flap tricuspid valvular tis- 
this paper, the outstanding hemodynamic 
finding was right ventricular systolic pres- 
sure that was significantly greater than the 
systemic systolic pressure. 

The hemodynamic findings were explained 
the fact that the accessory tricuspid flap 
partially closed the large ventricular septal 
defect. 

The picture was similar that 
either severe pulmonary stenosis with in- 
tact ventricular septum severe pulmonary 
stenosis with small ventricular septal defect 
and right-to-left shunt the ventricular 
level. 

Summario Interlingua 

tetralogia Fallot con constatation additional 
plus frappante observation hemodynamic esseva 
tension dextero-ventricular significativemente 
plus grande que tension systolic. 

characteristicas explicava per 
que lobo tricuspidal claudeva 
partialmente grande defecto ventriculo-septal. 

tableau esseva simile illo (1) sever 
stenosis pulmonar con intacte septo ventricular (2) 
sever stenosis pulmonar con micre defecto ven- 
triculo-septal shunting dextero-sinistre nivello 
ventricular. 
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MPARISONS coronary patients with 
heir clinically healthy counterparts 

coronary heart disease extreme- 
mmon show that the patients tend 
serum total cholesterol concentrations 
high than the Prospective 
the United States show that this 
exists before the disease clinically 
app: 

Similarly, populations that apparently dif- 
fer the frequency coronary heart disease 
show corresponding differences the average 
serum cholesterol values men given age 
those 

These and other evidence lead the 
hypothesis that the serum cholesterol concen- 
tration important causal factor the 
development atherosclerosis and its com- 
plications the form clinical coronary 
heart disease. Not unnaturally, this view 
interpreted mean that the disease 
duces cholesterol levels above some critical 
level which atherosclerosis promoted. 
turn, the objection raised that many coro- 
nary patients are reported have cholesterol 
levels that are not particularly high com- 
parison with the general population pre- 
‘‘norm’’ for the U.S. But there very 
little information patients 
populations which the disease less com- 
mon than here. 

While most investigators now accept the 
view that serum cholesterol does play role 
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Cholesterol and Relative Body Weight Coronary 
Patients Different Populations 


the etiology coronary heart disease, there 
seems even wider acceptance the view 
that overweight contributory. The prospec- 
tive studies mentioned above indicate that 
overweight has much the 
value for future clinical disease does the 
cholesterol level; perhaps more influential 
the evidence from the insurance industry that 
the risk future mortality among insured 
policy holders increased with increasing 
levels relative body weight the time 
the insurance have 
pointed out some the weaknesses the con- 
clusions from these insurance but the 
massive numbers policy involved 
are impressive and undoubtedly justify actu- 
arial conclusions about the risk mortality 
insurance applicants. 

Naturally, therefore, there great interest 
obtaining data ‘‘normal’’ values 
serum cholesterol and relative body weights 
and these characteristics coronary pa- 
tients, particularly since both these 
teristics are readily modified the diet. 
These efforts far have been largely confined 
the analysis data from the United States 
and few similar popula- 
tions. But instructive inquire into the 
characteristics men with coronary heart 
disease, compared with suitable controls, 
other populations well the United 
States. The present paper reports findings 
Naples, Italy, and the Twin Cities 
Minneapolis and St. Paul, Minnesota. 


Subjects and Methods 
Coronary Patients 


Any study the United States serum lipids 
and overweight coronary patients currently 
apt seriously complicated the increasing 
tendency physicians prescribe, and the pa- 
tients themselves adopt, dietary pharma- 
ceutical programs reduce the blood cholesterol 
level the body weight both. During the past 
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few years more than half the coronary patients 
from the Twin Cities seen the Laboratory 
Physiological Hygiene have made some dietary 
change before saw them. Accordingly, for the 
present analysis have elected concentrate 
coronary patients studied the years 1953 
1955, which time our methods were standardized 
the present form but deliberate attempts con- 
trol blood cholesterol and body weight coronary 
patients were much less common than now. 
secondary series patients studied 1955 
1957 will noted also. 

Naples, Italy, relatively little emphasis has 
been given until very recently cholesterol and 
weight control coronary patients, and dietary 
alterations after the appearance the clinical 
disease did not appreciably affect the series the 
years 1957 1959, which are reported here. 

The upper age limit years was set for the 
coronary patients and all but the total 218 
patients thus were years old more, 
these men being the Twin Cities and 
Naples. 

The Twin Cities coronary patients were urban 
residents whose was the white-collar 
type—business, professional, 
none had been engaged manual labor. spe- 
cial selection was made, however, regard 
social status. They were seen through 
the cooperation several local internists who 
were asked refer their male coronary patients 
age who could brought the Labora- 
tory Physiological Hygiene for examination. 
They were asked not refer patients because 
known abnormality lipid metabolism and 
exclude patients whom the coexistence disease 
besides coronary heart disease might compli- 
eating factor. Further, they were requested not 
refer patients for whom they had already pre- 
seribed medication programs designed 
control blood cholesterol body weight. 

These stipulations were adhered general, 
but several patients had excluded when 
discovered exceptions. Several other patients were 
excluded because they were not clearly cases 
coronary heart disease. 

The for inclusion the Twin 
Cities coronary series was clear evidence pre- 
vious myocardial classical Heber- 
den’s angina pectoris. Almost ail the patients 
the latter category exhibited one another elec- 
trocardiographic abnormality, depressed S-T seg- 
ments and waves not QRS indications old 

The Neapolitan coronary patients were seen 
through the cooperation Dr. Mario Mattioli and 
the internists charge cardiovascular patients 
the University Clinics. Only patients with clear 


KEYS, 


evidence previous myocardial infarction were 
included. Because myocardial infarction the 
general poor population Naples apparently 
much less than among the wealthy ass 
there than Minnesota, special efforts cre 
made seek out patients the working cla: 
For this and other reasons, the 
not representative the true distributior 
infaretion class that city. 


Control Subjects 


order match the age range the coron 
patients the men considered control 
jects were restricted ages 66. They 
all fully employed the time study and 
judged clinically healthy the basis 
medical examinations. 

The Twin Cities control subjects were men 
gaged professional, business, clerical 
the Twin Cities, none was engaged 
labor, and they were considered 
reasonably closely the coronary patients 
cial and economic status. Both control and 
nary series included some business executives, 
physicians, and wealthy men and, general, were 
probably more representative the upper class 
the Twin Cities than the general 

The Twin Cities control subjects were almost all 
secured invitation men whose names were 
rosters employees supplied corporations 
Minneapolis and St. Paul. About per cent 
the invitations were accepted. addition 
those these rosters, about per cent the 
Twin Cities control subjects were self-employed 
employees firms other than the major list 
corporations who had learned our program 
from friends the roster and were included 
their request after were they were 
not simply otherwise peculiar. 

Naples was considered essential secure 
control subjects several classes. 
There major difference between the upper 
class business and professional men and the 
general population the working class whose 
mode life greatly different several respects, 
notably the diet. Further, within the general 
working class distinction should made between 
clerical workers and other relatively 
men the poor class the one hand and 
doing heavy manual work the other, even 
though Naples there little difference 
status between these types. 

Accordingly, business and professional men 
recruited through the Rotary Club Naples 
through professional colleagues. Several cases 
coronary heart disease were found this 
(and were included the coronary series), 
the remainder are considered “controls.” Cler 
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workers were secured through cooperation 
City and State Tax Offices Naples. Most 
the men accepted the opportunity examina- 
without deduction pay for time off the 

active workers Naples were rep- 
ift one section the Ilva steel mills were 
amined the premises and, because con- 
and loss pay for time off, few 
clined. The second group consisted regular 
the City Fire Brigade stationed 
eir main station and headquarters few yards 
fom the Institute Physiology. Over per 
the firemen acceptable age accepted 
examination. Finally, group stevedores 
the municipal international dock were exam- 
ived and, again, most those given the opportu- 
nity agreed the examination. 


echnic 


Venous blood samples were drawn the resting 
without stasis and total cholesterol was 
measured the serum our 
the method Abell many samples 
total cholesterol was also measured the alpha- 
and beta-liprotein fractions separated paper 
All analyses were performed 
Identical methods were used Minne- 
apolis and Naples and strict comparability 
results the two cities was assured many 
exchanges materials for analyses well 
exchanges personnel between the two 
laboratories. 

Relative body weight was from the 
(nude) weight and (barefoot) height, 
the use standard tables weight 
given height and hold brief for 
these tables indicators either the actual 
the desirable body weight the any 
available reference system 
individuals differing height and age can 
compared terms single variable relative 
weight. 

Variability Serum Cholesterol 


All values reported here are subject sources 
variation other than the variability among in- 
dividuals. The first the error the analyti- 
measurement, small, shown many series 
replicate analyses. have re- 
value 3.64 mg. per 100 ml. for 
‘he standard error measurement 1,668 pairs 
duplicate analyses using the present method 
Minnesota laboratory, the compution being 
duplicates and the number pairs. 
\lmost identical values for SEM were obtained 
several series analyzed the Naples laboratory. 
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Recently our Minnesota laboratory participated 
cooperative study variability cholesterol 
measurement supervised the Communicable 
Disease Center the Public Health Service, 
duplicate serum samples being received different 
batches for analysis blind. From the report from 
the statistical office the Center find that 
for analyses reported from our Minnesota labora- 
tory the value was SEM +5.0, the slightly 
higher value than noted above being accounted 
for perhaps the fact that this test the 
duplicates were analyzed different days and 
involved various technicians and equipment. 
actual practice here the value SEM smaller 
than +5.0 because, after the analyses the dupli- 
are recorded, when any pair differs 
much mg. per 100 ml., the analyses are 
repeated serum saved for the purpose. 

The present study based the means 
duplicate analyses all cases the error 
analytical measurement, taken the repeatability 
the means duplicates, must have been less 
than the values SEM cited above and may 
estimated between 2.6 and 3.6 mg. per 100 ml. 
will seen below, this source variability 
accounts for only small fraction the total 
intra-individual variability observed the present 
study. 

Analytical error serum cholesterol estimation 
may serious many routine 
But even that study which the standard error 
measurement commercial laboratories was 
many times what should considered acceptable, 
appeared that biologic variation more im- 
portant. 

Intra-individual variability was estimated from 
the results blood samples drawn fom the same 
individuals different Blood samples 
from each healthy, middle-aged 
men who were living and working usual. The 
grand mean for these men was 244.4 and the 
standard error measurement, from 
the pairs mean values (or duplicates) was 
SEM 18.1. 

special study was done coronary patients 
from whom blood samples were drawn monthly 
intervals for consecutive months. All these pa- 
tients suffered from angina pectoris and most 
them had had one more 
but none recently months before the start 
the study. These patients were under special 
dietary control except that they were asked not 
make conscious changes their diets. 
monthly interviews they reported that their diets 
were “about the same.” major changes 
clinieal status the patients retained for 
analysis here were noted during the 4-month 
period. was considered that the intra-individual 
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Table 


Intra-Individual Variability Serum Total Cho- 
lesterol Concentration Middle-Aged Men 


Group No. 


Mean SEM 

(mg./100 ml.) 
Healthy controls 244.4 18.1 
Coronary patients 266.0 24.4 
Coronary patients, ‘‘low’’* 232.3 16.7 
Coronary patients, ‘‘high’’* 299.6 30.1 


*Lower and upper halves the cholesterol distri- 


variability observed the blood samples 
this series should fairly representative non- 
hospitalized male coronary patients aged 66. 

The results from this study are summarized 
table With more replications, SEM? 
(T-T,)/N(k-1), which number indi- 
the squares all values all individuals all 
oceasions, and 1/k times the sum the 
squared sums all values for each individual. 
order see whether intra-individual variability 
related the mean cholesterol value the 
individual, the patients were divided into halves, 
the patients with the lower mean cholesterol 
values and the patients with higher values. 

appears that the more hypercholesteremic 
patients are much more variable than those with 
lower mean values, SEM being almost twice 
great the patient with mean cholesterol value 
299.6 those with mean 232.3. But 
the data not suggest any real difference be- 
tween the patients and the healthy men other than 
that associated with the difference mean cho- 
lesterol level. appears that only from about 
6-per cent the total variance within 
individuals may ascribed analytical error, 
the remainder being variability, including 
that the diet. 


Recent versus Old Myocardial Infarcts 


The coronary patients Naples were com- 
prised men who had suffered myocardial 
within days before examination and 
men whose were older. Before general 
analysis was attempted the combined Neapolitan 
data, these two groups were compared. signifi- 
cant difference was found between the means for 
age, relative body weight, serum cholesterol 
concentration, the nearest approach significance 
being the last named variable. The mean 
serum cholesterol value the men with recent 
infarets was 11.4 mg. per 100 ml. higher than 
those with old but the standard error 
this difference was +9.1, and the value 
only 1.25 indicates that such difference would 
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trials. Accordingly, general analysis was 
taken disregarding the age the infarct. 


Results 
Coronary versus Control Subjects 

The general results are summarized tab 
with statistical analysis table 
matching between coronary and control 
jects was satisfactory but regard bot. 
relative body weight and serum 
concentration there were highly significan 
differences between groups. 

the Twin Cities there was obviously 
difference relative body weight between 
tients and control subjects and neither grou; 
contained high frequency 
men. Among the coronary patients ther: 
were only men who were per 
more above the standard average relative body 
weight the Medico-Actuarial tables and 
only men were much per cent over- 
weight according these criteria. contrast, 
all the Neapolitan groups except the work- 
ing class control subjects tended over- 
weight and within each Naples class the coro- 
nary patients tended more often over- 
weight than the men their control group 
though the latter difference was not significant 
for the upper class. Among the working 
class Neapolitan coronary patients only 
were much per cent overweight but 
these included men over per cent over- 
weight whom one was clerk with relative 
weight 145 who had had infarct months 
previously and who was the fattest man 
the entire series 751 men reported here. 

The serum cholesterol trend striking. 
expected, both the Twin Cities groups had 
significantly higher averages than either 
the Neopolitan control series and the coronary 
patients the Twin Cities differed from the 
Twin Cities control subjects with high signifi- 
cance. But even the Twin Cities control sub- 
jects had higher values than the Neapolitan 
coronary patients. Further, each social class 
Naples the patients had higher 
averages than their control subjects. 
obvious that these data not support the 
idea that there ‘‘normal serum choles- 
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Table 


Means, and Standard Errors, for Relative Body Weight and Serum Total Cholesterol, 
Men Aged Under with Coronary Heart Disease and Clinically Healthy Men 


Aged 65. 


Group No. men Age Relative body weight Total cholesterol mg. % 
Twin Cities coronaries 52.8 98.7 1.4 258.9 4.1 
Twin Cities controls 338 53.2 98.0 0.9 238.9 2.4 
Naples upper class 

coronary patients 53.2 217.6 6.5 
Naples upper class 
control subjects 50.3 104.5 1.7 201.3 5.1 
Naples working class 
coronary patients 53.1 103.6 1.5 203.7 5.2 
Naples working class 
control subjects 144 51.4 97.6 1.4 170.7 2.6 
Table 
Statistical Analysis the Differences between the Several Groups Patients and 
Control Subjects 
Degrees Relative weight Cholesterol 

Comparison freedom 
coronary minus control 0.7 20.0 13.06 
coronary minus Naples coronary —8.4 17.14 41.3 31.40 
coronary minus Naples coronary 5.26 55.2 71.66 
Naples coronary minus Naples coronary 3.5 2.71 13.9 2.79 
Naples minus Naples control 2.6 1.14 16.3 3.87 
Naples control minus Naples control 6.9 8.27 28.7 30.03 
control minus Naples control 6.5 11.07 37.6 49.27 
Naples coronary minus Naples control 6.0 4.88 31.1. 35.12 


Twin Cities, Naples and Naples designate upper and working classes, 
respectively. The probability values associated with the values are 3.92, 6,85, and 11.38 
for 0.05, 0.01 and 0.001, respectively, for 120 degrees freedom (d.f.) and for 
the corresponding values are 3.84, 6.64, and 10.83. 


terol’’ level for clinically healthy middle-aged 
men general that there some kind 
eritical level that distinguishes all aver- 
age coronary patients. 

Analysis the cholesterol data terms 
distribution rather than mean val- 
nes shows that the differences between the 
means are not due few extreme values. 
the Twin Cities, 72, per cent, 
the coronary patients had cholesterol values 
above the control median. Among the Naples 
were above the median the upper class 
control and the working class pa- 
tients were above their control median. 

The ‘‘working samples Naples 
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comprise men the same general socioeco- 
nomic level who differed markedly physical 
interest, therefore, compare the clerical 
workers with the men occupations involv- 
ing heavy manual labor analyzed table 
The manual workers not differ signifi- 
cantly from the clerical workers relative 
body weight serum total cholesterol but 
each these activity categories the coro- 
nary patients tend relatively heavier 
and have much higher serum cholesterol 
values than their controls the same age and 
activity. 
Alpha and Beta-Lipoprotein Cholesterol 


i 


1096 


KEYS, 


Table 


Relative Body Weight and Serum Total Cholesterol Coronary Patients and Control 
Subjects the Working Class Naples 


Cholesterol, 
No. Relative body weight Mg. % per 100 ml. 

Group men Mean SE Mean SE 
Manual workers, coronary patients 101.1 202.3 +6.4 
Manual workers, control subjects 109 97.7 170.5 +3.0 
Clerical workers, coronary patients 107.2 205.8 
workers, control subjects 97.0 171.3 +6.3 

Table 


Means and Standard Errors for Alpha- and Beta-Lipoprotein Cholesterol Concentrations, 
mg. per 100 ml. Serum, Men Under with Coronary Heart Disease and 
Age-Matched Clinically Healthy Control Subjects 


No. 


Group men a Cholesterol B Cholesterol 
Twin Cities coronary patients 221.5 
Twin Cities control subjects 332 41.0 0.6 197.9 
Naples coronary patients 34.4 1.2 179.4 
Naples control subjects 40.6+1.2 155.0 


that the serum total cholesterol differences 
among clinically healthy populations well 
the changes induced dietary alterations 
are entirely accounted for changes the 
cholestero] concentration the beta-lipopro- 
tein fraction the serum. Table summar- 
izes the findings the serum separated into 
fractions paper electrophoresis. 

The Twin Cities and the Naples Control 
Subjects differ greatly 
cholesterol but they have almost identical 
mean values for cholesterol the alpha-lipo- 
protein fraction. This corresponds with all 
our previous findings samples clinically 
healthy men. The coronary patients, however, 
clearly tend have lower alpha-lipoprotein 
cholesterol values both the Twin Cities and 
Naples and the averages these two pa- 
tient groups are not significantly different 
from each other. This corresponds with the 
reports others that alpha-lipoprotein tends 
Elsewhere have reported that alpha-lipo- 
protein cholesterol concentration man 
stable, contrast with the beta fraction, 
the face dietary differences, both con- 


Relationship between Relative Weight and Serum 
Cholesterol 

Previously reported that among clini- 
cally healthy men given age restricted 
socioeconomic classes and cultures there 
most only small correlation between rela- 
tive obesity, relative body weight, and 
serum cholesterol concentration. Table sum- 
marizes the examination this question with 
the coronary patients studied here. Each 
group patients was classified regard 
relative body weight have non-over- 
lapping classes with approximately equal 
numbers men each. Table gives the 
mean values for relative body weight and 
serum cholesterol for each these classes. 

both classes Naples the 
most underweight patients tend have sub- 
stantially lower serum cholesterol values than 
the rest the patients their class but the 
most overweight patients are different 
serum cholesterol from the patients with 
dium relative body weight. Among the Twin 
Cities patients there significant 
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Table 


Mean Serum Cholesterol Values, mg. per 100 ml., Coronary Patients Classified 
According Relative Body Weight into Nonoverlapping Groups with Mean Relative 


Body Weights 


Most underweight 
Relative 
Patients No. weight Cholesterol 


Naples upper 95.9 202.4 
Naples working class 94.1 188.2 
Twin Cities 262.7 


serum cholesterol among the three 
body weight groups. 

obvious that socioeconomic class 
ignored, various relationships between 
lative body weight and serum cholesterol 
might indicated, depending the groups 
and the numbers them. But such spurious 
relationships would accounted for the 
the groups and not any 
necessary real relationship between the 
variables. 


Twin Cities Coronary Patients 1957 1959 

During 1957 1959 Twin Cities coronary 
patients, referred cooperating physicians 
1955, were studied. After omis- 
sion patients over 65, those whose referral 
was related previous findings peculiari- 
ties serum cholesterol obtained elsewhere, 
and those who were following management 
programs drugs and diet prescribed 
their physicians control cholesterol, there 
were business and professional men judged 
1955 that are reported this paper. From 
interviews was found that the men 
had made significant changes their diets 
diagnosis the disease. The dietary 
changes involved reduction calories fats 
both and had been made because concern 
the possible ill effects high-fat and 
diets. most cases appeared 
hat decision make dietary changes 
from information from mass media, 
discussions with friends and 
the latter, however, not going 
‘ar prescribe dietary alteration. 

The average age these patients was 
years and their average total cholesterol 
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No. 


Middle weight 


Most overweight 
Relative Relative 
weight Cholesterol No. weight Cholesterol 
106.3 229.3 118.3 221.4 
101.9 211.6 115.2 212.8 
98.2 259.4 111.4 254.5 


concentration was 246.5 mg. per 100 ml. 
serum, with standard error +8.0. This 
average 13.4 mg. per 100 ml. lower than the 
average for the 1953 1955 series but does 
not attain statistical significance because 
the large variability the 1957 1959 series. 
Experience the Twin Cities more recently 
(1959 1960) continues show this trend, 
which fewer and fewer patients seen 
month more after diagnosis coronary 
heart disease are found who have not changed 
their diets taken drugs control the blood 
cholesterol level. While this may laudable 
many respects, does mean that be- 
comes difficult obtain valid 
samples coronary patients this region 
whose cholesterol values may representa- 
tive the natural history the disease. 


Discussion 

Intra-Individual Variability 

Previously published analyses variability 
serum cholesterol concentration are not 
strictly comparable with the present material. 
The men reported Watkin were 
elderly hospitalized patients living monot- 
onous life single institution diet 
stated ‘‘remarkably constant from day 
day’’; their variability cannot accepted 
representative nonhospitalized men liv- 
ing ‘‘ad Those patients, further, were 
considerably older (average about years) 
and their cholesterol levels were much lower 
(average about 198 mg. per 100 ml.) than 
the men studied the Twin Cities. Appar- 
ently the intra-individual variability that 
group was somewhat lower than any the 
groups reported here table but would 
correspond roughly the present data, 
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consideration were given the trend 
variability rise with the mean cholesterol 
level. 

The study cholesterol variability made 
Thomas and concerned Johns 
Hopkins medical students who were much 
younger and had lower cholesterol values than 
the men table The Bloor method used 
Thomas and was stated 
satisfactorily reproducible but their data 
the standard error measurement dupli- 
analyses, computed the present 
paper, indicates analytical error about 
twice large our laboratory. The Bloor 
method used Thomas and sys- 
tematically gives values about per cent 
higher than our method. This difference 
caused the fact that ester cholesterol gives 
more intense color with the Lieberman- 
Burchard reagent than does free cholesterol. 
Free cholesterol used the standard, both 
the Bloor and the present method, but 
the Bloor method the ester cholesterol the 
serum not hydrolyzed the free form 
done our method. 

The intra-individual variability observed 
Thomas and greater than 
found here. For young men studied inter- 
vals months, values SEM (as 
our table were 34.7, 27.3 and 37.4 mg. 
per 100 ml. (Bloor method) for groups with 
initial cholesterol values 150 199, 200 
249 and 250 299, respectively. terms 
the method used here, these SEM values 
would correspond about 30, 23, and 32. 
another series average values units corre- 
sponding our method SEM 24, 25, 23, 
and were obtained for repetitions less than 
and months apart, respectively. 

men uncontrolled diets, all the 
groups considered here, spontaneous dietary 
variations undoubtedly contribute the in- 
tra-individual variability. For comparison 
with the data table have the findings 
834 pairs blood samples from middle- 
aged men rigidly constant diets insti- 
tutional situation where there was possi- 
bility supplementation alteration the 
individual Each pair consisted 
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samp!es drawn weeks apart from man. 
The value SEM, calculated table 
was +11.52 and the grand mean the 
samples was 228.2 mg. cholesterol per 
ml. another study with soldiers the 
Army, similarly controlled, the SEM from 
pairs blood samples drawn da:s 
apart was +12.0 and the grand mean 
samples was 209.7 mg. per 100 
difference between these values and those 
table may ascribed, least part, 
the the diet and perhaps other st: 
bilizing factors situation which 
vidual freedom curtailed. 

conclude that something like half 
the intra-individual variation observed 
stable state physical health but living 
under lib. conditions possibly may ex- 
plained variations diet and associated 
But the remaining variability 
not explicable from this cause. Some inves- 
tigators suggest that variations emotion 
and stress are none those 
studies, however, was there any real dietary 
Whatever may the cause this 
variability, allowance for must made 
analyzing and interpreting data serum 
cholesterol. 

Intra-Individual Variability and Group Differences 

These data intra-individual variability 
provide basis for estimating the effect 
intra-individual variability masking the 
real differences among groups men. This 
more easily seen the hypothetical case 
which have group men whose indi- 
vidual true mean cholesterol values, which 
would found many repeated blood sam- 
plings, were all exactly the same. now 
compare these men with another group, equal- 
homogeneous but with different common 
mean cholesterol value. Let say the first 
group are coronary patients and their mean 
260 and the second are ‘‘healthy control 
subjects,’’ with mean 240 mg. per 100 ml. 
For simplicity’s sake, assume the same intra- 
individual variability each group, repre- 

other words, the true mean value for 
the serum cholesterol concentration each 
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the patient group 260, but many 
samples were taken from any one pa- 
the distribution cholesterol values 
samples would show them spread out 
ound the mean 260 that about two 
irds the values would between 240 
280, one sixth below 240, and one sixth 
280. The distribution the values 
samples from all the patients would 
the same, since each sample presumably 
random sample from the patient concerned. 
distribution would the same for the 
control subjects except would cen- 
‘er the mean 240, and two thirds the 
values would fall within the range 220 

have equal numbers, say 50, each 
the hypothetical groups expect from 
single blood samples from each man find 
the means the groups approximately 
260 and 240 and the grand mean close 
250. With standard deviations 20, the 
expected standard errors the group 
means would about 20/\/50 +2.8 and 
that the difference between the group 
means would about +4. Hence would 
have 20/4 which indicates highly 
significant difference between the groups. 

This very satisfactory but suppose 
ask the question, how sharply will 
point 250 separate the groups when each 
man represented single blood sample? 
The value 250 point (260-250) 
0.5 standard deviation units below the 
mean the coronary patients and equal 
amount above the control mean. From tables 
functions the normal probability curve 
this value 0.5 indicates that per 
cent values for the patient group will 
included the range 250 270, while 
per cent the values will fall outside these 
limits, half being the low side, half the 
high side. Accordingly, per cent, 
patients will expected recorded 
being below the cutting point and equal 
number control subjects will recorded 
above this point. other words, about 
the 100 men will have overlapping values 
single samples and will misclassified 


Circulation, Volume XXII, December 1960 


CHOLESTEROL AND BODY WEIGHT 1099 


true cholesterol level even though the true 
mean value every man the patient group 
mg. per cent higher than the true mean 
every man the control group. 

the hypothesis that serum choles- 
terol concentration important the devel- 
opment atherosclerosis like emphasize 
the observed overlapping between the fre- 
quency distributions cholesterol values 
coronary patients and clinically healthy 
controls. Being ‘‘clinically healthy’’ 
given examination, however, far from 
guarantee freedom from serious atheroscle- 
development; further, the factors re- 
sponsible for atherosclerotic development may 
have ceased operate long before the clinical 
situation, perhaps triggered other unre- 
lated factors, notable. But aside from these 
serious complications, the masking effect 
intra-individual variability, noted above, must 
great. Actually, the values cited above 
relate only relatively short-time variability 
they must considered underestimates 
variability over period years. 

Cholesterol Values—Coronary versus Control 
Subjects 

view the evidence presented here 
comparison relative body weights and 
serum cholesterol values coronary patients 
different populations, different socio- 
classes, must ascertained that 
the actually correspond the 
patients all relevant variables save that 
disease. illustration the dif- 
ference between matched controls and ‘‘con- 
trols’’ without properly matching 
seen the study Gertler, Garn, and 
Lerman? young (under 40) coronary pa- 
tients. The mean serum cholesterol value 
the patients was 286.5 6.6 and that the 
matched was 241.9 5.5. The 
mean for the less carefully selected 
was 224.4 3.5. The literature replete with 
examples the neglect this regard. 
not acceptable compare patients and con- 
trols who differ status 
which ‘‘controls’’ are patients evi- 
dence disease considered important 
cholesterol 
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Table 
Summary Comparisons Men with Coronary Heart Disease with Probably Accep- 


table Controls the Same Population 


Age 
Reference 
Gertler, Garn, 
Doyle 39-55 
Lawry 40-49 
Lawry 50-59 
Lawry 60-69 
(Helsinki) 

Present, Twin Cities 40-65* 
Present, Naples upper class 40-65 
Present, Naples working class 40-65* 


Control subjects Coronary patients A 
Cholesterol N_ Cholesterol Mean 
686 240 275 
357 244 101 262 
215 221 235 
311 238 241 
158 265 281 
338 239 259 
144 171 204 


number men; Cholesterol, serum total cholesterol mean, mg. per 100 ml. Ages 
matched except the data from Epstein, Simpson, and Boas which the mean age 
coronary patients vs. control subjects was vs. for Italian men and vs. for 


Jewish men. 


*Coronary patients include men under each these series. 


Table summarizes data comparing coro- 
nary patients with clinically healthy men 
who may reasonably considered con- 
trols, i.e., actually from the same population 
and corresponding, general, regard 
socioeconomic status, ete. But none the 
older series free from 

Some question may raised regard 
the series reported Lawry which 
comprised men, largely self-selected, from 
many parts the United States and who 
not seem have been deliberately matched 
respect region, ete. Though 
there proof strict comparability 
these regards, neither there any evidence 
bias. The series Doyle confined 
State New York employees one region 
but again not clear that the various kinds 
occupation and socioeconomic status are 
equally represented the coronary and the 
series. 

The series Epstein not open 
question these points; all were garment 
workers New York City and the groups 
were clearly distinguished regard ethnic 
origin. But these garment workers were large- 
erally believed that the relationship serum 


cholesterol level the appearance the 
ical disease less important than younger 
years. Further, the coronary patients, espe- 
cially the Jewish men, were older than their 
controls: the Jewish coronary 
patients were over and were over 70, 
and this proportion old men was not rep- 
resented among the control subjects. should 
noted that ages over the serum cho- 
lesterol level tends fall, least 
healthy probable that the 
exclusion the aged coronary patients from 
the series Epstein would result 
larger difference between coronary and con- 
trol subjects. 

some investigations comparisons between 
coronary patients and control subjects have 
been published form that does not allow 
proper summary table The general 
ture the findings these least 
harmony with those summarized 
the Cooperative among the 
men who subsequently developed coron:ry 
heart disease per cent) had ser 
cholesterol values above the median for 
population studied, the mean 
tween those who did and those who did 
subsequently exhibit the disease ranging 
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35.5 mg. total cholesterol per 100 ml. 
the subgroups, the grand aver- 
age Terence being 17.4. The 4-year follow- 
Mass showed that the new cases 
heart disease were distributed 
that new disease rate per 1,000 was 122 
with serum cholesterol values 
more the initial examination, 
men with values 225 259, and 
men with lower initial cholesterol 
the study Forssman and Linde- 
gird coronary patients and pair- 
subjects the patients had 
the higher cholesterol values out 
pairs. Further, with 300 mg. cholesterol 
per ml. the point demarcation, 
the patients but only the con- 
trol were classed having ‘‘hyper- 
cholesteremia. 


South Wales prevalence study the 
population selected regions included cho- 
lesterol measurements men judged 


have heart disease’’ and 205 others 
(control subjects), the diagnostic label being 
attached, apparently, the basis rather 
slight indications most judging from 
the very high prevalence rate De- 
tails were not reported but was stated that 
“the (cholesterol) difference (11 14.6 mg. 
per 100 ml.) between those with and those 
without heart disease small and 
statistically insignificant.’’ From the standard 
error reported would appear that these 
must have been remarkably vari- 
able regard blood cholesterol. The aver- 
age age the coronary subjects, they may 
termed, was about 60, somewhat 
than the men our primary concern 


are many other series that, unfortu- 
ly, eannot included table because 
information serious doubts about 
control subjects. The series Barr 
‘ides only control men aged 66, 

these not appear have been matched 
population other respects. 
several series Oliver and pro- 
age and sex matching control and cor- 
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onary subjects but the control subjects were 
made various noncoronary patients, 
medical doctors, ete., who scarcely represent 
the population from which the coronary pa- 
tients were drawn. Nevertheless, these and 
other similar studies with questionable control 
groups agree showing that coronary pa- 
tients tend have relatively elevated 
serum cholesterol levels, especially younger 
ages. 

Relative Body Weight—Coronary versus Control 
Subjects 

The situation regard relative body 
weight and obesity complicated 
failure assure proper comparability 
other respects control subjects and pa- 
tients. Because variations the methods 
evaluating reporting relative body 
weight obesity, the findings major pa- 
pers are summarized qualitative terms only 
table series which the relative 
weight status the patients was ascertained 
the time diagnosis examination, the 
patients were not significantly more often 
overweight than their control subjects 
series involving 498 patients, but were more 
overweight series involving 237 patients. 
series which evaluation relative 
weight was based data before the appear- 
ance the disease, the patients were not more 
often overweight series, involving 968 
patients and were more often overweight 
series involving 232 patients. 

clear trend emerges from these several 
studies except the conclusion that the fre- 
quency gross overweight obesity among 
coronary patients not high often 
thought. some the series which rela- 
tive overweight the patients was evaluated 
possible that the finding overweight under- 
estimated the situation before the disease was 
first because the patients may have 
reduced recently. This was not prominent 
factor the Twin Cities and Naples series 
reported here. the other hand, least 
some the series which the coronary pa- 
tients significantly tended more often 
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Table 
Relative Body Weight Coronary Patients Compared with Their Control Subjects 


Authors No. 
Yater 866 
Master 
Anginia pectoris 100 
Coronary occlusion 100 
Coronary occlusion 100 
Gertler, White and 
Dawber al.” 


Doyle 
Chapman 

Ages 40-54 

Ages 55-70 
Epstein 

Italo-Americans 

Jewish-Americans 
Drake 
Forssman and 
Buechley al.” 
Thomas 
Present, Twin Cities 
Present, Naples upper class 
Present, Naples working class 
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When seen Patients, more often overweight 
Pre-disease 
Patients Yes 
Patients 
Pre-disease Yes, recollection 
Patients 
Pre-disease Yes 
Pre-disease Yes 
Pre-disease Yes 
Pre-disease 
Patients Yes 
Patients 
Patients No* 
Patients Yes 
Pre-disease 
Patients Yes 
Patients 
Patients Not significant 
Patients Yes 


The column When seen’’ indicates whether relative weight was measured patients 
from data some years before clinical disease 


*Preliminary, from raw data. 


not clear that the coronary and control groups 
were actually matched regard occupation 
and socioeconomic status. The same question 
can raised about the studies the mortal- 
ity experience life insurance policy hold- 
ers.29°31 
Comment 

ingly find coronary heart disease 
patients after infarction the Twin Cities 
who have not embarked one another 
regimen diet and drugs effort con- 
trol serum cholesterol body weight or, 
more frequently, both. This complication 
beginning appear also Italy but the 
natural history the disease least the 
Naples area still infrequently masked from 
this cause. other parts the United States 
too may that patients usually suffer their 
disease without tampering with their diets 
but appears probable that the time com- 
ing when will difficult everywhere 
find relatively young coronary patients, re- 
covered from the acute phase after infarction, 
whose blood picture represents the situation 


which the disease developed. During the 
acute phase the picture may misleading. 
Dodds and report that many cases 
cholesterol metabolism distorted 
acute phase after The time may 
come when the only sure way discover the 


long-time characteristics coronary patients 


regard lipid metabolism will from 
long-time prospective studies started when the 
men the samples were clinically healthy. 

have good data the true frequency 
coronary heart disease any the popu- 
lations reported here but from all sources 
evidence, including experience variety 
surveys, hospital populations, seems 
clear that there marked difference be- 
tween the Twin Cities and the 
populations, the frequency coronary 
disease less than very advanced ages 
most common the Twin Cities and 
the Naples working class, 
Naples upper class being intermediate. 
tatively, least, the serum cholesterol er- 
ages seem correspond with the popula 
frequency the disease. 
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each population the coronary patients 
tend drawn from the upper range 
the cholesterol values that 
pop lation. But there certainly sign 
the lisease. may theorize that increasing 
leve serum cholesterol are associated with 
risk the disease though other 
are contributory, perhaps major 
deg ee. have, then, populations with 
distributions differing 
means other measures the central 
shall expect find correspond- 
ing different frequencies the disease and 
average levels serum cholesterol the 
coronaries that also differ and are related 
the characteristics the populations which 
they This seems the situation with 
the populations the present study. 

Relative body weight appears play less 
important role from these and other data but 
some situations relative body weight and 
serum cholesterol are, appear be, inter- 
related. This interrelationship most promi- 
nent when the population heterogeneous 
and embraces large differences socioeconom- 
status. 

Summary 

Men under years age suffering from 
unequivocal coronary heart disease the 
Twin Cities Minnesota and Naples, Italy, 
were compared with clinically healthy men 
place residence, age, type 
occupation, and socioeconomic status. 

The Twin Cities patients 72) did not 
relative body weight from their con- 
trols 338) and the average relative 
weight both groups was less than either 
the Naples coronary groups and the upper 
Naples control subjects. The average 
ative body weight the upper class Naples 
co-onary patients 54) was insignificant- 
greater than that their controls 89). 
Naples working class coronary patients 
often overweight than their controls 
144). 

The serum total cholesterol concentration 
significantly higher each the 
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groups coronary patients than their cor- 
responding controls and the groups, con- 
trol and coronary, formed sharp progres- 
sion from high low cholesterol values 
the order: Twin Cities, Naples upper class, 
Naples working class. the Naples working 
class, separation into manual and sedentary 
workers disclosed differences either rela- 
tive body weight serum cholesterol. 

The differences serum cholesterol were 
accounted for cholesterol beta-lipopro- 
tein. None the control groups differed 
alpha-lipoprotein cholesterol concentration 
but each the populations the coronary 
patients tended have lower alpha values 
than their controls. 

The cholesterol data are compatible with 
the hypothesis that the populations have 
different frequency distributions choles- 
terol values, the coronary patients each 
population tending drawn from the 
upper end the corresponding population 
distribution, with general critical level 
distinguishing all coronary patients total 
group. 

the past several years coronary patients 
the Twin Cities tend frequently 
diets drugs control cholesterol that 
increasingly difficult find patients who may 
properly characterize the natural history 
the disease. The patients reported here were 
free from this complication. 
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Summario Interlingua 

Subjectos mascule minus que annos etate 
qui suffreva inequivocamente morbo coro- 
nari ‘‘Citates Gemine’’ St. Paul Minne- 
apolis Minnesota Neapole Italia esseva 
con clinicamente normal subjectos mas- 
correspondente typos domicilio, etates, 
stato socio-economic. 

patientes Citates Gemine total 
=72) non differeva relative peso corporee 
gruppo controlo (N=338), relative peso 
medie del duo gruppos esseva minus que illos tanto 
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como etiam gruppo controlo classe socio- 
superior Neapole. relative peso cor- 
poree medie del patientes coronari classe socio- 
economic superior Neapole (N=54) esseva insig- 


nificativemente superior illo del correspondente 
gruppo controlo patientes coronari 
obrer Neapole tendeva signifi- 
cativemente portar pesos excessive 
con gruppo controlo (N=144). 

concentration seral cholesterol total esseva 
Citates Gemine que tanto como etiam altere 
gruppo controlo Neapole, patientes coronari 
Citates Gemine differeva iste respecto con 
alte grados signification subjectos controlo 
Citates Gemine. Sed mesmo subjectos 
Citates Gemine habeva plus alte valores 
que patientes coronari Neapole. Finalmente, 
ambe gruppos Neapole, pa- 
tientes habeva plus alte nivellos medie cholesterol 
que correspondente subjectos controlo. 
del classe obrer Neapole, separation 
obreros manual sedentari revelava nulle differentia 
relative peso corporee nulle nivello seral 
cholesterol. 

differentias del nivellos cholesterol seral 
esseva causate per cholesterol lipoproteina beta. 
altere concentration del cholesterol lipopro- 
teina alpha, sed del populationes 
patientes coronari tendeva exhibir plus basse valores 
alpha que gruppos controlo. 

datos relative cholesterol compatibile con 
hypothese que populationes differente dis- 


tributiones frequential del valores cholesterol 


que cata del populationes patientes coronari 
tende pertiner area superior del correspon- 
dente population, sin que nivello 
existe con validitate general pro distinction 
omne patientes coronari como gruppo total. 

curso del passate annos, patientes coronari 
Citates Gemine tende frequentemente viver 
sub regimes dietari drogal visante reducer lor 
nivellos cholesterol que deveni plus plus 
difficile trovar patientes qui characterisa directemente 
historia natural del morbo. patientes del pre- 
sente reporto exempte iste 
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Immortality 


plant vegetable consumed ashes contemplative and school-Philosopher 
seems utterly destroyed, and the form have taken his leave for ever; but sensible 
Artist the forms are not perished, but withdrawn into their incombustible part, where 
they lie from the action that devouring element. This made good experi- 
ence, which can from the Ashes Plant revive the plant, and from its cinders 
into its stalk and leaves again. What the Art man these inferiour pieces, 
what blasphemy affirm the finger GOD cannot these more perfect and 
sensible structures. This that mystical Philosophy, from whence true Scholar be- 
comes Atheist, from the visible effects nature grows real Divine, and 
beholds not dream, Ezekiel, but ocular and visible object, the types his 
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Physiologic Studies Congenital Absence 
the Left Main Pulmonary Artery 


NONGENITAL ABSENCE main pul- 
monary artery branch now well- 
entity, more than cases 
heving been reported the literature. Diag- 
nosis has heretofore been based primarily 
findings! both routine x-rays and 
studies 
pulmonary including differential 
however, provide valuable 
information addition demon- 
strating the unusual behavior lung pos- 
sessing normal ventilatory capacity despite 
grossly abnormal circulation. Few studies 
this nature have been The present 
report such patients with congenital 
the left pulmonary artery provides 
new physiologic data these cases such 
extreme imbalance ventilation and perfu- 
sion, 

Case Reports 
Case 

P., 27-year-old white man was first seen 
1950 the age years for evaluation 
hemoptysis and weight loss pounds. De- 
creased breath sounds and rales were heard over 
the left upper lobe, patchy densities the left 
lung field were seen and diagnosis 
resolving pneumonitis was made. 


showed bronchial inflammation and bronchography 
was normal. 

Since 1950 several episodes hemoptysis had 
Extensive studies had been performed 
out pulmonary tuberculosis and bronchiectasis. 
function studies 1954 are presented 
table Maximum breathing and lung 
studies were entirely normal. Exercise stud- 
treadmill were also within normal limits, 
oxygen difference being mm. 
findings (table were 
abnormal, showing only per cent oxygen 


From the Cardiopulmonary Laboratory the 
Vermont College Medicine, Mary 
Hospital, Burlington, Vt. 

Supported part funds made available the 
‘ermont Heart Association. 
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uptake the left side. Carbon dioxide production 
was per cent the total the left, and ven- 
tilation was approximately normal for both right 
and left lungs. During periph- 
eral arterial blood samples showed per cent 
oxyhemoglobin saturation when room air was 
breathed and per cent when the right catheter 
lumen was occluded for minute. With the left 
lumen occluded the patient was perfectly com- 
fortable for several minutes. When breathed 
pure nitrogen through the right lumen and room 
air through the left, oxyhemoglobin saturation 
dropped per cent slightly more than 
minute. During breathing nitrogen through the 
left lumen the however, the saturation 
dropped per cent after 314 minutes. 

the basis these findings diagnosis 
absence the left main pulmonary artery was 
made, which was confirmed angiocardiography 
(fig. 1). examination prominent 
vascular pulsations were noted the submucosal 
region the left, but definite bleeding point 
was seen. 

Because repeated severe hemoptyses the left 
lung was removed 1957. operation the degree 
bronchial arterial circulation the left lung 
was very impressive (fig. 2). These vessels orig- 
inated from both posterior and anterior aspects 
the mediastinum and reached the lung through 
adhesive bands located the apex the left 
upper lobe, tip the lingula, and inferior pul- 
monary ligament. There was arch the 
left side. The pulmonary veins were considered 
normal. 

radiograph the resected lung after injection 
methylglucamine diatrizoate (Renografin) into 
the bronchial demonstrated 
these numerous dilated vessels (fig. 3). 


Case 


28-year-old white man was first seen 
1953 unusual fatigue months’ 
duration and left-sided chest pain, increasing 
deep breathing and particularly after hard work. 

1946 x-rays had shown blunting the left 
angle and subsequently left-sided 
fibrinous pleurisy developed, but evidence 
active infection had been found. 

Physical examination admission the hos- 
pital revealed only decreased breath sounds and 


| 
at 
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Pulmonary Function Studies 


Case no. MBC TVC TLC FRC ERV 
1./min. % 3 min. 

141 5.2 4.2 1.8 0.85 

122 100 6.1 2.7 1.08 
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Table 


Alveolar- Exercie 

Resting Exercise arterial Dco 
Mixing O2 Sat. O2 Sat. Oz Diff. ml./min./ 
index % % mm. Hg mm. Hg 


1.64 
MBC, maximum breathing capacity; TVC, timed vital capacity; TLC, total lung capacity; 


VC, vital FRC, residual ERV, Expiratory reserve volume; 


Bronchospirometric Studies 


RV, residual volume, Deo, diffusing carbon monoxide. 


Table 


Ventilation, O2 uptake, CO: prod., Vital cap. 
Case no. % total % total % total % total 


increased tactile fremitus the left mid-lung field 
posteriorly. Pulmonary function studies revealed 
maximum breathing timed vital capacity, 
and lung volume determinations normal 
(table 1). Exercise tolerance test treadmill 
was normal. Alveolar-arterial difference was only 
mm. Hg. Bronchospirometry (table demon- 
strated that per cent the total ventilation 
was being accomplished the left side. the 
left oxygen consumption was per cent the 
total, carbon dioxide production was per cent, 
and per cent the total vital capacity was 
produced this side. Arterial oxyhemoglobin 
saturation was per cent, both rest and 
exercise. While breathing pure nitrogen the 
left side for minutes the patient maintained 
oxyhemoglobin saturation per cent. When 
the nitrogen was introduced the right side, 
however, saturation fell per cent after only 
seconds. 

Bronchography showed crowding the bron- 
chial subdivisions the left lung and markedly 
hyperemic bronchial mucosa. Diagnosis absence 
the left main pulmonary artery branch was 
made and was confirmed angiocardiography 
(fig. 4). 

Bronchospirometry 1958 again showed per 
total ventilation, per cent oxygen 
uptake, and per cent carbon dioxide produc- 
tion being performed the left side. Differential 
diffusing capacity for monoxide was tested 
and per cent uptake carbon monoxide the 
left lung was demonstrated. Diffusing capacity 
during exercise steady state was normal, 
ml. per minute per mm. 


Art. 
Sat.,.% Sat.,% Minim. calc., CO uptake, 
N2 to N: to bronchial flow ml./min. 
left lung rightlung ml./min. R L 


(30 


Discussion 

Congenital absence main branch 
pulmonary artery without associated intra- 
defects has been reported less than 
times, the majority cases having involve- 
ment the right pulmonary artery. 
anomalies are very frequently associated with 
the absence the pulmonary artery. at- 
tractive recent embryologic explanation for 
the combination anomalies that Ander- 
son who suggested that proximal in- 
terruption the pulmonary arch with per- 
sistence primitive pulmonary artery per 
accounts for the final picture. This theory 
consistent with, and readily explains all 
the variations absent pulmonary artery 
that have been seen. 

Diagnosis the past has usually rested 
combination and clinica! 
findings, angiocardiography providing definite 
confirmation several instances prior 
Surprisingly enough, pul 
monary function studies, and 
investigation, have 
seldom been utilized their full extent. Thes: 
procedures are not only valuable diagnostic 
ally, but provide important dat: 
regarding ventilation and accessory 
the lung deprived its normal 
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Figure 
Venous angiocardiogram case Filling right 
pulmonary artery seen with absence filling 
the left. 


has been previously demonstrated the 
ventilation lung without pulmonary 
may considerable and even normal. 
This true the present cases, which 
the affected lungs accounted for and 
per cent, respectively, the total ventilation. 

our knowledge studies carbon dioxide 
production such lungs have not been pre- 
\iously reported. the present examinations 
information was obtained collecting 
air from each lumen the Carlen’s 
catheter and analyzing 
the microgas apparatus. The 
showing carbon dioxide productions 
the affected lungs and per cent, 
considerable degree collateral 
ireulation these ventilated lungs. The 

resence such has been dis- 
nstrated figures and That such large 
mounts dioxide are be- 
asily explained the shape the carbon 
dissociation curve. 
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Figure 
Extensive systemic arterial circulation lung sur- 
face time pneumonectomy case 


Further evidence for richly developed 
accessory circulation these lungs pre- 
sented the differential 
oxygen uptake studies. Although has gen- 
erally been assumed that 
little oxygen uptake occurs, our cases 
the values were unequivocally significant even 
during the breathing room air and with 
normal arterial oxyhemoglobin 
Some earlier studies this are 
qualified the use anesthesia and the 
presence hypoventilation and arterial de- 
saturation. Arterial blood normally but not 
100 per cent saturated, will obviously absorb 
additional oxygen when perfused through 
adequately ventilated lung with higher al- 
veolar oxygen tension. 

The observation drop oxyhemoglobin 
saturation from normal per cent one 
our patients during the breathing pure 
nitrogen the affected side (table 
effect expression oxygen excretion and 
again shows that oxygen exchange occurs 
this lung. are unable explain the 
absence desaturation the second patient 
under similar suspect that 
his effective bronchial blood flow not 
large the first patient’s. This appears rea- 


} 


Figure 
X-ray resected lung case after injection 
radiopaque dye into arteries systemic circula- 
tion. 


sonable view the absence hemoptysis. 
reasoned Bloomer,!® the Fick prin- 
ciple may utilized for bron- 
chial blood fiow. use the absolute uptake 
oxygen the affected lung, the simulta- 
neously determined arterial oxyhemoglobin 
content and capacities, and the assumption 
that the bronchial blood reaching the lung has 
the same saturation brachial artery blood, 
minimal bronchial blood flow may 
lated. These minimal flows our patients 
were 1,838 and 1,810 ml. Were 
blood leaving the affected less than 100 
per cent saturated, probably the case, 
the flow would significantly 
higher. Despite such increased left ven- 
tricular work load, our patients exhibited 
neither radiologic 
evidence left ventricular hypertrophy nor 
clinical signs decompensation. 
With normal nearly normal ventilatory 
the absence alveolar-capiilary 
membrane block, diffusing capacity for carbon 
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Figure 
Venous angiocardiogram case Absence 
filling left pulmonary artery noted. 


monoxide would expected normal. 
This was indeed the case our one patient 
tested who showed steady state 
ml. per minute per mm. Hg, which with- 
normal limits for his age.* Although 
not feasible determine the diffusing 
ity each lung separately, carbon monoxide 
uptake each side (table good agree- 
ment with the values differential ventila- 
tion. This lends further recently 
published that diffusing capacity 
closely related ventilation. 


Summary 

absence the left pulmonary artery are pre- 
sented. The significance carbon dioxide 
production and oxygen uptake the affected 
lung and their relationship ventilation and 
perfusion are discussed. All functional and 
evidence points highly signifi- 
eant bronchial artery circulation substituting 
part for the absent pulmonary artery. 


Summario Interlingua 


del arteria sinistro-pulmonar presentate. dis 
signification del production bioxydo 
earbon del oxygeno afficite pu! 
mon relation illos functionamento del ven 
tilation del perfusion. Omne disponibile dato 
significativissime arteria bronchial 
age partial del absente arteria 
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URIOSITY about the effects tobacco 

smoking the has been re- 
newed since the appearance data show- 
ing higher cardiovascular mortality rates 
theoretical experimental basis 
has been established for this difference. The 
acute effects smoking the circulation are, 
course, well known, being in- 
pulse rate and arterial blood pressure, 
and reduced peripheral blood flow. They have 
long been thought partly mediated 
through nicotine stimulus for nervous re- 
lease epinephrine and pituitary 
sin,’’ and there recent supportive evidence 
for this belief the demonstration in- 
epinephrine during smok- 
Tobacco smoking influences coronary 
myocardial metabolism, over-all 
metabolic activity, and oxygen-carrying 
pacity the conceivable that 
the pressor and other acute effects smoking 
might aggravate rarely precipitate mani- 
fest heart disease, but consideration these 
effects does not provide reasonable basis for 
conjecture about the role smoking the 
underlying pathogenesis coronary other 
heart disease. For example, there evi- 
dence for direct influence smoking 
atherogenesis thrombogenesis. 

The ‘‘effects’’ smoking are par- 
ticularly difficult study experimentally, but 
long-term habitual smokers and nonsmokers 
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University Minnesota, and the Medical Depart- 
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Common Circulatory Measurements 
Smokers and Nonsmokers 


Henry 


one available approach. have studi 
respiratory, and metabolic items with smoki: 
Admittedly, this approach may 
guise interesting and significant individu 
responses, and such investigations reveal 
ciations but not establish cause and effec 
The present paper concerned with restin 
pulse rate and blood pressure and 
reactions several pressor stimuli 
smokers and nonsmokers. Acute effects 
smoking have been largely excluded. 
variables age, relative body weight, 
basal oxygen consumption are considered. 

Data are presented for groups, total 
1,093 men, ages years: study 
group 286 middle-aged business and pro- 
fessional men, ages 55; study 
male university students, ages 25; study 
414 railroad employees, ages 67; 
study 234 Minneapolis firemen, ages 
63. 


— 


Smoking Classification 

Standardized questionnaires 
smoking were administered the Laboratory 
staff. Data were grouped for analysis, under 
the following categories cigarette smoking: 

Never smoked cigarettes 
Occasionally—not daily 
Light—under cigarettes per day 
Moderate—11 cigarettes per day 
Heavy—21 over cigarettes per day 
Stopped—stopped all smoking for 
year 

The over-all intensity category 
smoking was assigned largely the basis 
the prior 10-year period, the 
smoking during the immediately precedin 
year serving principal reference point. 

cigar, pipe, both, were the onl 
type smoking and were light remote 
cigar less day pipes less per day 
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subject was considered for our purposes 
the ‘‘never smoked’’ category. Considera- 
oups failed modify importantly the dis- 
were the mean values combined smok- 
substantially different from 
ose obtained for cigarette categories alone. 
esults all groups will thus given only 
terms intensity cigarette smoking. 
who successfully stopped all forms 
smoking one more years prior the 
these measurements are considered 
the ‘‘stopped’’ category. 


Study 

and related items was made ac- 
286 business and professional men, ages 
the outset (mean age 49.5), who have 
vascular study, now its thirteenth year. 
The original sample 300 men was selected 
previously Data are reported 
for the 233 remaining after clinical 
sereening (for heart disease, abnormal elec- 
trocardiograms, and arterial blood pressure 
the entire group 286 men for whom all 
data were available. 

Acute effects smoking were well con- 
study with both written and 
request not smoke the morn- 
ing when the subjects, highly motivated and 
were report the laboratory. 
was prohibited during the morning 
with cardiovascular 

Basal pulse rate, basal oxygen consump- 
ion, resting blood pressure, and pulse and 
pressure responses the cold pressor 
est, dioxide inhalation, and physical 
vork were determined. 


me 


Basal heart rate and oxygen consumption 
vere measured the early morning after 
litioned room. The relative body weight was 
from standard 
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tables for subjects measured light trunks 
and without shoes. Resting blood pressures 
were taken the supine position times dur- 
ing the course physical examination, and 
are reported average. 

perform the cold pressor test, carbon 
dioxide inhalation, and work tests, the sub- 
jects walked from the basal metabolism room 
nearby air-conditioned room. They ob- 
served tests being carried out their pred- 
ecessors, then relaxed minutes bed while 
procedures were further explained. elec- 
trocardiogram was recorded and pulse and 
blood pressures taken ‘‘until The 
right hand was immersed the wrist for 
minute wide-mouth Thermos bucket 
ice water. and blood pressure were 
onds. Greatest pulse and and dias- 
blood pressure during the 
immersion period were used the analysis. 
The 5-minute recovery pulse rate and blood 
pressure measurements were used baseline 
values for the subsequent test, which 
per cent carbon dioxide air was inhaled for 
minutes. The greatest pulse, and and 
diastolic blood pressure increments during 
this period were used analysis. After 
recovery from the carbon dioxide test the 
subject walked another air-conditioned 
room and watched his predecessor performing 
the work test. Pulse and blood pressure read- 
ings were then made after standing for 
minute. The treadmill, moving 3.5 mph, 
grade, was boarded for 15-minute walk. 
mean pulse and blood pressure record- 
ings between and minutes the walk 
were employed for statistical analysis, well 
the and 3-minute recovery values for 
the pulse rate. Recovery blood pressures were 
not analyzed because inaccuracies have 
found the auscultatory measurement 
blood pressure during recovery from work.!! 


Study 
similar analysis was made group 
159 healthy male university students ages 
(mean 20.6 years) for the same 
diovascular items. The technical procedures 


1114 


were the same those followed the older 
group, was the exclusion acute effects 
smoking. 
Study 

Resting pulse, work pulse taken from 
minutes during 10-minute treadmill walk 
3.5 mph, per cent grade, and resting 
blood pressure were measured sample 
414 railroad switchmen, clerks, and dispatch- 
ers, ages 67, mean age 46.8 years. The 
switchmen were self-selected volunteers, the 
clerks randomly chosen sample from the 
general offices railroad companies, and 
the dispatchers represent approximately 
per cent all railway dispatchers 
state area. Smoking was not rigorously con- 
trolled, but the program activities was 
such that x-ray, physical examination, 
and 10-minute rest immediately preceded the 
determinations, during which 
time smoking was proscribed. Age trends 
were analyzed for pulse and blood pressure 
and slopes were compared between categories 
‘‘never’’ and cigarette smokers. 


Study 

Resting pulse and blood pressure were re- 
corded 234 firemen, the total manpower 
randomly selected 
The subjects’ ages were 63, with mean 
age 37.2 years. This was fie!d study, and 
smoking was not controlled prior the first 
contact. Pulse and blood pressure were meas- 
trocardiogram, however, during which the 
subjects had rested supine without smoking 
for least minutes. Pulse and blood pres- 
sure were measured the right arm, the 
seated position. Analysis age trends was 
made for pulse and blood pressure ‘‘nev- 


er’’ and cigarette smoking 
ries. 

Results 
Study 


The age range this group limited 
decade. Table shows means for all items 
Mean age and relative body weight are sim- 
ilar the smoking categories. Rarely are 
there consistent trends this data from 
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but this may partly due the small and 
heterogeneous group and 
smokers. 

Small trends are apparent with 
smoking intensity the cold pressor 
(upward), cold pressor 
blood pressure increment (downward), th. 
pulse and blood pressure 
during dioxide inhalation (upward), 
and the actual pulse rate (uj 
ward). general, the mean differences 
small. 

The extremes smoking habit are com 
pared table ‘‘never’’ versus 
smokers, with statistical tests the differ- 
ences means. There higher basal oxy- 
gen consumption heavy smokers, and the 
difference approaches statistical significance. 
Basal pulse rate higher the heavy 
smokers but not significantly so. The diastolic 
blood pressure increment the cold pressor 
test not great the smokers, and the 
difference almost reaches the per cent level 
statistical significance. The only item 
clearly significant difference the greater 
systolic blood pressure rise (4.7 mm. Hg) 
smokers during dioxide 

was interest enlarge the group 
numbers combining all smokers, and this 
done table for the items 
which differences between 
groups either approached statistical signifi- 
(table manifested progressive 
trends according intensity category 
smoking (table 1). The result difference 
between ‘‘never’’ and all smokers 
oxygen consumption and 
sponse, and elimination significance for 
difference the systolic blood pressure 
during carbon dioxide inhalation. 

table the entire group 286 
and ‘‘abnormal,’’ considered. 
Mean values and the significance mean dif- 
ferences are shown only for those items that 
showed significant differences, nearly 
between and smoking 
The higher pulse rate smokers. 
well differences cold pressor response, 


Circulation, Volume XXII, December 


| 
| 
| 
| 
| 
q 
} 
j 
j 


(3H 


peddois 743] pus 


41032389 Suryoug 


IRCULATORY MEASUREMENTS AND SMOKING 


Circulation, Volume XXII, December 1960 


1115 

| o a co Fo ~ © wo 

ei 
o Ol iD CON am~ ion | 


Aged Men 


Table 


Mean Values and Tests Significance Mean Differences (A) between “Never” 
and “Heavy” Smokers for Cardiovascular Items “Normal” Sample 233 Middle- 
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Item 


Smoking 
category 


Age (years) 


Relative body weight (per cent) 


Basal oxygen consumption 
(ee. 


Basal pulse (beats/min.) 


Mean resting blood pressure (mm. Hg) 


Cold pressor responses, increments 
Pulse 


Systolic (mm. Hg) 


(mm. Hg) 


inhalation responses, increments 
Pulse 


Systolic (mm. Hg) 


(mm. Hg) 


Actual exercise pulse 


Exercise responses, increments 
Pulse (beats/min.) 


(mm. Hg) 


(mm. Hg) 


Recovery after exercise, increments 
over pre-exercise level 
Pulse after sec. 


Pulse after min. 


Never 


Heavy 


Never 


Heavy 


Never 


Heavy 


Never 


Heavy 


Never 


Heavy 


Never 


Heavy 


Never 


Heavy 


Never 
Heavy 
Never 
Heavy 


Never 
Heavy 
Never 
Heavy 
Never 
Heavy 


Never 
Heavy 


Never 
Heavy 
Never 
Heavy 
Never 
Heavy 


Never 
Heavy 
Never 
Heavy 


*Approaches per cent level significance. 
exceeds per cent level significance. 


© to 


11.9 
10.2 


11.2 


—1.4 


+5.4 
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Table 


Mean Values and Tests Significance Mean Differences between “Never” 
and “All Smokers” Combined for Selected Cardiovascular Measurements 233 Middle- 


Aged Men 


Smoking 


Item category 


Basal oxygen consumption Never 


All smokers 


Basal pulse Never 


All smokers 


Cold pressor response, increment 
(mm. Hg) Never 


All smokers 


Coz inhalation response, increment 
Pulse Never 


All smokers 


(mm. Hg) Never 


All smokers 


Actual exercise pulse Never 


(beats/min. All smokers 


Exercise pulse increment Never 


(beats/min. All smokers 


115 


112 
112 


*Reaches exceeds per cent level significance. 


carbon dioxide test, and work pulse rates, 
are the same direction and usually exag- 
gerated addition the subjects with car- 
diovascular abnormalities. 

Study 

Table presents mean values and standard 
deviations for the same series 
measurements according smoking habit 
the group 159 young, healthy male univer- 
sity students. Smoking habit was obviously 
much shorter duration this group, and 
there are some differences age and relative 
body weight between smoking categories, the 
smokers being less ‘‘overweight.’’ The faster 
basal pulse rate smokers again found, 
but table apparent that there are 
statistically significant differences the cir- 
culatory items between ‘‘never’’ smokers and 
smokers’’ combined. 

interest compare the mean values 
tables and between younger and older 
men (study and for the same measure- 
ments, without regard smoking habit. Basal 
oxygen consumption considerably higher 
all the young men, resting systolic blood pres- 
sure only slightly lower, and the diastolic 
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blood pressure much lower than the middle- 
aged men. The young men showed far less 
rise heart rate exercise, and much 
greater change pulse pressure than the 
middle-aged men, and the pulse recovery 
after exercise was much faster. The systolic 
pressure response the cold pressor test 
clearly greater middle-age. These age dif- 
ferences rest and response 
work and cold are well known. 

Throughout the analyses for study and 
study the Behrens-Fisher was ap- 
plied when the variance values for groups 
compared for smoking habit was not homo- 
geneous. The significance the differences 
previously indicated the tests not 
altered. 


Study 

Table presents the mean values for rest- 
ing and work pulse, and blood pressures for 
the nonsmokers and heavy smokers the 
railroad sample. statistical comparison 
these means given this point, because 
the different mean age smoking groups 
and the wide spread age. appears, how- 
ever, that relative body weight and resting 
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Table 
Mean Values for Those Circulatory Items Which Differences between “Never” and 


“Heavy” Smokers Reach Approach Statistical Significance, among the Total Sample 
286 Middle-Aged Men, “Normal” and “Abnormal” 


Smoking No. of 
Item category men M SD A F 


Basal oxygen consumption Never 114.7 13.1 


Basal pulse (beats/min.) Never 64.5 8.4 
Heavy 69.0 9.9 +45 
Cold pressor response, 
(mm. Hg) Never 15.8 8.8 


Systolic (mm. Hg) Never 16.1 10.0 
Heavy 13.4 +5. 5.7 

Actual exercise pulse Never 114.8 13.0 
(beats/min. ) Heavy +6.9 


*Approaches per cent level significance. 
exceeds per cent level significance. 
exceeds per cent level significance. 


Table 


Mean Values and Standard Deviations Several Cardiovascular Items 159 Male 
University Students, Smokers and Nonsmokers 


Moderate 
Never Light + heavy 


Age (years) 20.1 1.9 20.6 1.9 20.8 1.8 
Relative body weight (%) 108.5 14.8 102.3 12.0 104.9 15.3 


Basal oxygen consumption 128.4 10.2 133.5 25.3 125.8 10.5 


Basal pulse 62.7 8.8 63.6 6.8 65.7 7.1 
resting (mm. Hg) 
Systolie 121.3 9.4 118.9 8.7 120.3 8.3 
68.1 9.2 67.8 9.1 69.4 9.5 
Cold pressor increments 
Pulse 5.3 5.6 5.7 4.9 6.2 8.6 
(mm. Hg) 14.6 7.8 14.1 6.8 13.2 8.9 
Diastolic (mm. Hg) 13.4 8.0 14.9 9.6 14.1 7.2 
inhalation increments 
Pulse 10.2 7.2 11.5 8.3 9.4 8.0 
(mm. Hg) 11.4 6.7 14.0 6.6 12.1 
Diastolic (mm. Hg) 12.0 7.5 12.8 6.4 9.7 6.0 
Actual exercise pulse 118.6 14.3 119.5 14.8 115.7 9.0 
(beats/min. 
Exercise response increments 
Pulse (beats/min.) 39.4 10.1 42.2 13.7 40.0 8.4 
(mm. Hg) 16.3 10.6 13.5 8.5 17.6 9.6 
(mm. Hg) —18.8 4.4 —18.0 13.8 —17.0 14.2 


Recovery increments 
over pre-exercise level 


Pulse after secs. 6.2 10.5 11.0 13.4 6.6 
Pulse after min. (beats/min.) 3.9 6.8 11.1 4.4 8.4 
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Table 


omparison Several Cardiovascular Items 
tudent Men Smokers and Nonsmokers. Differences 
Means (4) and Tests Significance 


MM 


A F 

\ge (years) +0.6 
body weight (%) 
oxygen consumption 

—0.2 
Mean resting blood pressure 

(mm. Hg) 

Systolic —1.4 1.0 

Diastolie +0.9 
Cold pressor 

Pulse (beats/min. +0.7 

(mm. Hg) —1.2 <1.0 

Diastolie (mm. Hg) +1.0 <1.0 
inhalation inerements 

Pulse (beats/min. —0.1 <1.0 

(mm. Hg) <1.0 

Diastolie Hg) —1.0 


Actual exercise pulse (beats/min.) —1.8 
response 


Pulse +0.6 <1.0 
(mm. Hg) +0.1 <1.0 
(mm. Hg) —1.5 <1.0 


over 
pre-exercise level 


*Reaches exceeds per cent level significance. 
per cent level significance. 


blood pressures are lower the 
heavy smokers. Mean values for these 
latory items were grouped age decades 
and tests significance the slopes, age 
trends, are given table The regression 
equations are not given order reduce the 
number tables; however, significant age 
trends for blood pressure are found, and are 
positive, expected, and age trend for 
the resting pulse, also positive, apparent 
the heavy smokers. significant age trend 
exercise pulse rate found. 

Comparison between smokers 
smokers made table analysis the 
the age trend slopes and their 
The greater rise the resting 
pulse rate with age among heavy smokers 
the only statistically significant difference. 


Circulation, Volume XXII, December 1960 


Table 


Mean Values and Standard Deviations for Age, 
Relative Body Weight, Resting and Exercise Pulse, 
and Blood Pressure Railroad Workers, “Never” 
and “Heavy” smokers 


Never Heavy 
M sD M sD 
Age (years) 46.8 12.1 
Relative body weight (%) 105.9 11.5 
Resting pulse rate 68.1 11.9 


(beats/min. 


Actual exercise pulse rate 115.7 13.9 


Resting blood pressure 


(mm. Hg) 

Study 


Table shows mean values for resting 
pulse and blood pressure the firemen. The 
mean age similar smoking categories for 
this sample. Again, statistical comparison 
means made, but the same tendency pre- 
vails between smokers and nonsmokers 
the other groups studied. The nonsmokers 
have somewhat greater relative body weight, 
while heavy smokers have higher resting heart 
rates and lower blood pressures. table 11, 
significant age trends blood pressure are 
also apparent this sample, and are positive, 
and the slopes smokers and 
nonsmokers made table 12. Again, the 
higher resting pulse smokers the only 
statistically significant difference (significant 
difference table 12). 


Discussion 

Resting pulse rate higher smokers 
most groups studied, and the not 
apparent. The significant positive age trend 
pulse rate among heavy smokers exists only 
the mixed railroad worker population. 
There evidence from other sources that the 
intensity smoking decreases with age after 
peak between ages and that 
amount smoking with age 
not likely factor the pulse-age trend. 
The acute cardio-accelerator effects smok- 
ing were largely eliminated the perform- 
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Table 


Cardiovascular Characteristics Railroad Em- 
ployees, “Never” and “Heavy” Smokers. Tests 
Significance Age Trends (Slopes). 


Smoking category Never Heavy 
F F 
Resting pulse rate 
Actual exercise pulse rate 
blood pressure 7.9* 


*Reaches exceeds per cent level significance. 
exceeds 0.1 per cent level significance. 


Table 
Cardiovascular Characteristics Railroad Em- 
ployees, versus “Heavy” Smokers. 
Tests the Differences Age Trends Studied 
Cross-Sectionally 


Over-all 
Age trend Slope Intercept difference 
characteristic 
Resting pulse rate 4.1* 1.0 2.5 
Diastolic blood pressure 2.5 1.5 2.0 
Actual exercise pulse rate 1.0 


*Reaches exceeds per cent level significance. 


ance these studies, and such effects rarely 
last over minutes after cigarette smok- 
Unmodified nicotine longer 
present the body few hours after experi- 
mental There also evi- 
dence that habitual smokers have greater 
over-all epinephrine excretion than nonsmok- 
ers that other factors than smoking must 
more important total epinephrine secre- 
the faster heart rate due smok- 
ing, the cause must lie the increased meta- 
activity, for which there some evi- 
dence here, the repetitive chronic 
effects nicotine autonomic regulation, 
respiratory function. may roughly esti- 
mated, with several assumptions, that the 
difference metabolic rate found study 
(table might account for half the 
pulse rate difference. 

The heart rate during work and the time 
its recovery stopping work are important 
measures the functional integrity, ‘‘fit- 
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Table 
Mean Values and Standard Deviations for Ag: 
Relative Body Weight, Pulse Rate, and Bloo 
Pressure Minneapolis Firemen, “Never” 
“Heavy” Smokers 


Never Heavy 
Smoking category 56) 60) 
M sD M SD 

Age (years) 39.8 9.5 39.9 6.4 
Relative body weight 

Resting pulse rate 

(beats/min. 72.3 8.3 79.8 12.0 
Resting blood pressure 

(mm. Hg) 


ness,’’ the circulation. There tendency 
for smokers the middle-aged group study 
have faster work pulse, greater pulse 
during work, and slower pulse re- 
covery. This cannot here related rela- 
tive obesity. The difference work pulse 
becomes statistically significant when those 
subjects with cardiovascular disease are in- 
cluded (table 4). The safe, trite, but unsatis- 
factory conclusion many investigators 
concerned with smoking and health that, 
with heart disease should not smoke, 
least should cut down.’’ difference 
work heart rates found between smokers 
and nonsmokers the young student group, 
study the railroad workers, study 
The data herein provide convincing evi- 
dence for deterioration cardiovascular 
smokers. They are consistent with 
the reports acute effects smoking 
work and 
Differences are found resting blood pres- 
sure study and (lower systolic and 
diastolic blood pressure smokers) and are 
statistically significant when 
the groups are combined and rendered homo- 
geneous with regard age. There 
such tendency study and groups 
highly selected the outset with respect 
elimination subjects with hypertension. 
The manner selection the study group 
apparently factor these differences, 
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Table 
diovascular Characteristics Firemen, “Never” 


“Heavy” Smokers. Tests Significance 


Sn >king category Never Heavy 
F F 

blood pressure 8.3* 


Reaches exceeds per cent level significance. 


been found other, broader population 

Other differences composition the 
may play role the apparent blood 
pressure differences between smokers and 
nonsmokers. the combined groups and 
there highly significant difference 
relative body weight according smoking 
habit (p=<0.001). smokers are 
relatively more obese (mean relative body 
weight=108.5 per cent, n=129) than 
smokers (mean relative body weight 
104.7 per cent, 198). quite possible 
that this partial explanation for the blood 
pressure differences. the data for study 
and are combined and standardized for 
relative body weight, the mean differences 
blood pressure between heavy smokers and 
nonsmokers are longer significant 
0.10). 

there were different prevalence 
hypertension among smokers and nonsmokers, 
different smoking habits among hyperten- 
sive and normotensive subjects, selection bias 
well explain the mean blood pressure 
Brown, and Whitfield 
found ‘‘hypertension’’ (over 200 mm. 
100 mm. diastolic) 18.2 per 
‘‘never’’ smokers and 13.8 per cent 
the seventh decade. Chi-square test- 
their data, however, revealed that these 
diastolic, over) 30.5 per cent 
never’’ smokers and 26.3 per cent ‘‘cur- 
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Table 
Cardiovascular Characteristics Firemen, “Never” 
versus “Heavy” Smokers. Tests the Differ- 


ences Age Trends Studied Cross-Sectionally. 


Over-all 
Age trend Slope Intercept difference 
characteristic F F F 
Resting pulse rate 
blood pressure 1.8 


*Reaches exceeds 0.1 per cent level significance. 


smokers. However, this difference, 
the same direction, statistically nonsignifi- 
cant chi square 0.43). Thus, there 
tendency toward more sub- 
jects among nonsmokers, and more nonsmok- 
ers among groups with hypertension, but the 
differences are not statistically significant. 

smoking causative factor heart 
disease, does not appear operate through 
relationship high blood pressure obe- 
sity, both which have been found clearly 
associated with excess mortality rate for heart 
disease. difficult conceive that the 
small mean differences blood pressure, 
relative body weight, the direction toward 
lower values smokers, the epi- 
mortality rates smokers. 

direct comparisons blood pressure 
responses pressor stimuli (study the 
diminished diastolic pressure rise cold ex- 
posure smokers the only consistently 
significant difference (tables and 4). The 
absolute blood pressure during the 
stimulus also lower smokers. 
are unaware experimental evidence that 
change small vessel reactivity develops 
upon administration nicotine. 
However, the lower diastolic pressure and 
diminished response cold among smokers 
suggest the possibility chronic sympathetic 
nephrine nicotine. 

The decline cold pressor re- 
sponse with age found not seen 
over-all comparison the young and mid- 
dle-aged men study and our 
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student group, Thomas found significant 
difference cold pressor response young 
student smokers and should 
borne mind that students have short 
average duration smoking habit and may 
ideal candidates for cross-sectional 
comparisons certain with 
effects’’ smoking the point 
interest. 

Basal oxygen consumption greater 
smokers study This has been previously 
and may conceivably relate the 
lower relative obesity smokers that 
found consistently throughout the groups 
studied. Earlier conjecture concerning weight 
differences smokers and nonsmokers has 
invoked theories appe- 
tite suppression oral gratification. 

Thus, statistically significant differences 
between groups habitual smokers and non- 
smokers are found for certain common 
culatory measurements. Consistent tendencies 
for some the items appear different pop- 
ulations examined different times. How- 
ever, there are inconsistencies regard 
the ‘‘effect’’ the amount smoking, and 
sources bias from selection are apparent 
that render dubious the role smok- 
ing the observed differences. For these 
reasons, plus the over-all small magnitude 
the differences found, are unable give 
serious consideration these phe- 
nomena significant underlying causes in- 
mortality rate among 
smokers. This invéstigative approach does not 
elucidate the role individual response char- 
acteristics smoking. Whether 
part the excess mortality rate smokers 
related acute pressor and other effects 
smoking that might aggravate latent 
disease process precipitate manifest illness 
death, not known. 


Summary 


Pulse rates and blood pressure, and 
latory responses pressor stimuli were com- 
pared habitual smokers and nonsmokers 
attempt ascertain possible ef- 
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Several common 
ments were made groups, total 
men, ages 67, and comparisons 
with reference the cigarette smoking 
Acute effects smoking were eliminated 
when possible, effects age and weight 
eliminated statistically. 

Relative body weight consistently 
the ‘‘heavy’’ cigarette smokers compare 
those who ‘‘never’’ smoked. 

Basal oxygen consumption slight! 
higher smokers than nonsmokers. Puls 
during work and recovery 
higher one group middle-aged 
pathologic cases the group are 
ered. 

‘‘normal’’ populations, somewhat pre- 
selected for absence hypertension, 
ferences resting blood pressures are found 
between smokers and nonsmokers. the 
broader studies, involving samples the 
working population, smoking 
with lower and pressures. 

responses stimuli the cold 
pressor test and dioxide inhalation 
reveal small diminished 
diastolie pressure response cold 
sibly greater response carbon 
dioxide smokers. 

Young student groups, with short duration 
smoking habit, show significant differ- 
ences between smokers and nonsmokers for 
these circulatory parameters. 

The associations found not provide evi- 
dence for large important differences 
reactivity between groups ha- 
bitual smokers and nonsmokers. There little 
evidence for deterioration cardiovascular 
smokers performing work tests. 

The small magnitude the differences 
found measurements, plus 
tain sources bias which are discussed, pre- 
serious consideration present these 
factors underlying causes the 
mortality rate among smokers. Other ques 
tions unanswered concern the importance 
individual responses, individua 
hypersensitivity smoking, and the 
acute pressor and other effects 
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oking persons with cardiovascular dis- 
ease, latent manifest. 
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Summario Interlingua 

mar super fumatores habitual 
non-fumatores esseva comparate con respecto 
del pulso, tension del sanguine, 

Plure commun mesurationes esseva 
gruppos con total 1.093 sub- 
comparationes esseva facite con referentia habitude 
Acute effectos del fumar 
esseva eliminate. tanto que possibile, medios sta- 
tistie esseva usate pro eliminar effectos etate 
peso. 

peso corporee uniformemente plus 
puration con subjectos que fuma 

consumption basal oxygeno levemente plus 
alte fumatores que non-fumatores. fre- 
quentia del pulso durante labor restablimento 
mines etate medie quando pathologie 
gruppo remane 

populationes ‘‘normal’’—pre-seligite certe 
mesura pro absentia hypertension—nulle differ- 
entia esseva notate inter fumatores non-fumatores 
con respecto lor tensiones sanguine. plus 
large studios—con specimens del population travali- 
ante—le fumar associate con plus basse valores 
pro tension systolie etiam 

responsas stimulos del test 
frigor pressori inhalation bioxydo carbon 
responsa del tension frigor caso del 
fumatores possibilemente etiam plus forte re- 

Juvene gruppos studentes, con duration 
habitude del fumar, revela significative 
inter fumatores non-fumatores con res- 
peeto mentionate parametros 

associationes trovate non provide provas 
ater gruppos fumatores habitual gruppos 
on-fumatores. existe paue evidentia pro de- 
erioration del fumatores exe- 
ution tests labor. 

magnitude del differentias trovate 
nesurationes circulatori—insimul con certe fontes 

rror (que iste tempore, 
serie consideration suggestion que 
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mentionate factores subjacente causas del aug- 
mentate mortalitate inter ques- 
tiones que remane sin responsa concerne impor- 
tantia del reactiones individual, hyper- 
sensibilitate individual fumo, signification 
acute effectos pressori altere del fumar personas 
con morbo tanto latente como etiam 
manifeste. 
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The Direct Effects Norepinephrine, Epinephrine, and 
Methoxamine Myocardial Contractile Force Man 


LTHOUGH the direct effects sympa- 
foree have been well documented 
experimental such data have 
previously been obtained man. The 
these agents the output 
aad arterial pressure man have frequently 
tions may profoundly modified numer- 
ous hemodynamie and reflex influences. 
Accordingly, any conclusions concerning their 
direct myocardial contractility, based 
such measurements alone, must viewed 
with Indirect measurements man 
have led diverse and conflicting concepts 
and speculations that these 
agents, particularly norepinephrine, may 
have different effects man and 
experimental and Sel- 
and recent comprehensive 
reviews the cardiovascular effects and 
indications sympathomimetic 
amines, that more definitive studies 
these agents man were needed order 
permit their rational clinical use. 

the present study, the direct effects 
epinephrine, and methoxa- 
mine human myocardial contractile force 
were studied means the Walton-Brodie 

train-gage patients undergoing 
This instrument has been ex- 
ensively utilized the study the effects 
drugs the heart the and has 
found useful monitoring myocardial 


From the Surgery and the Section 
National Heart Institute, 
Bethesda, Md. 
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Methods 


amines were administered dur- 
ing operation patients. They ranged age 
from years, and the average age was 
years. Eleven these patients had atrial septal 
defects, had ventricular septal defects, and had 
pulmonie stenosis. None had history heart 
failure severely diminished reserve. Pre- 
medications included meperidine (25 
mg.), scopolamine (0.1 0.4 mg.) and pro- 
methazine (15 mg.). After intravenous 
thiopental induction, all patients were maintained 
under light general anesthesia with nitrous oxide, 
oxygen, and relaxant, either succinyl- 
choline d-tubocurarine. Thiopental and meperi- 
dine were administered small doses all pa- 
tients for anesthesia. Atropine 
was given intravenously doses 0.2 0.4 mg. 
patients prior thoracotomy. 

After median sternotomy had been performed 
and the pericardium opened, the strain-gage arch 
was sutured convenient area the right 


and the segment myocardium between 


the feet the arch was stretched about 
per cent its diastolic length. Arterial blood 
pressure was measured through 
the left radial artery means 
Statham pressure transducer. Continuous record- 
ings blood pressure and myocardial contractile 
foree were made simultaneously with multi- 
channel oscillograph. 

(Levophed, Win- 
throp), bitartrate (Suprarenin, Win- 
throp), and methoxamine hydrochloride 
were administered intraven- 
ously either rapid injection infusion. 
Norepinephrine was administered least once 
all patients. patients methoxamine was 
administered dose sufficient approximate 
the pressure increment produced nor- 
epinephrine. patients norepinephrine and 
epinephrine were injected succession equal 
doses. Metaraminol bitartrate (Aramine, Merck, 
Sharp and Dohme) and mephentermine sulfate 
(Wyamine, Wyeth) were also used several pa- 
tients. All amines, unless stated otherwise, were 
injected before institution cardiopulmonary 
bypass cannulation the venae cavae, generally 
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time when the femoral artery was being pre- 
pared for cannulation and the heart was not being 
manipulated. Contractile and arterial pres- 
sure were recorded during control period before 
each administration amine. The doses the 
amines were the base for 
which was the hydro- 
chloride salt. 


Results 

The effects norepinephrine, epinephrine, 
and methoxamine right ventricular con- 
tractile (CF), arterial pressure (BP), 
and heart rate (HR) are shown table 
The amplitudes the contractile force re- 
cordings, which are directly proportional 
the applied the myocardium the 
strain-gage arch, were measured millime- 
ters. Since the height the contractile force 
recording depends upon such variables the 
direction placement the strain-gage arch, 
the depth the sutures and the degree 
initial tension placed attempt was 
made convert the into grams 
The amplitude the oscillographic 
defiection during the period was ad- 
justed arbitrarily each patient and these 
control values are not, therefore, comparable 
the different patients. The percentage 
change, however, from the control value fol- 
lowing the injection drug into indi- 
vidual patient permits meaningful compari- 
sons. 
Norepinephrine 


nephrine ventricular contractile 
all patients whom valid meas- 
urements were made (figs. and 2). The re- 
sponse was always transient, lasting about 
minutes. additional patient (M.T.), 
increase contractile was observed, but 
she developed atrial fibrillation during the 
norepinephrine injection, and the irregularity 
the ventricular contractions made accurate 
measurements contractile force impossible. 
This patient continued have transient epi- 
sodes this arrhythmia during the operation, 
that its development may not have been 
related administration the amine. 
may noted table there was consider- 
able variation the contractile force, arterial 
pressure, and heart rate responses the dif- 


ferent patients. Similar variability response 
norepinephrine and other amines has been 
depends upon such factors the 
responses patients the same dose 
kilogram body weight, variations 
depth anesthesia, the level 
catecholamines, the amount blood loss, 
the activity the sympathetic nervous 
tem. Although there was some correlation 
tween the contractile and pressure 
relationship also varied 
(fig. 3). 

interesting that the youngest 
tients, aged years, had relatively 
contractile force per unit 
arterial pressure, suggesting that 
dren the arteriolar bed relatively more 
sensitive sympathomimetic amines than the 
myocardium. The patient (A.C.) whom the 
contractile rose only per cent re- 
sponse norepinephrine, apparently had 
elevated contractile force level the time 
was administered, since the contractile force 
gradually decreased per cent during 
the subsequent period observation. 
possible that this weak response norepi- 
nephrine was related high endogenous 
level circulating catecholamines, since 
typical response epinephrine was obtained 
later time when the initial contractile 
force value was lower. The changes heart 
rate the patients with sinus rhythm 
ranged from increase beats per min- 
ute decrease beats per minute. 
These changes rate were undoubtedly influ- 
enced the variable state vagal block that 
resulted from the and anes- 
thetic medications, because norepinephrine 
known almost always result bradycardia 
unanesthetized subjects. 


Epinephrine 

Epinephrine was administered the same 
instances, myocardial contractile force in- 
creased approximately the same extent 
with the norepinephrine injections (figs. 
and 2). Systolic pressure also increased 
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FORCE 


Figure 
The effects 0.25 norepinephrine and epinephrine right ventricular contrac- 
tile force and arterial pressure 31-year-old patient with ventricular septal defect. 


the patients, but the change diastolic amine was similar those produced nor- 
pressure was variable, ranging from decline epinephrine. 

This difference apparent figures and This drug was administered patients 
one instance, the diastolic pressure fell (figs. and 3). these, contractile 
approximately mm. the presence either did not change significantly de- 


the other patient (fig. 2), however, after remaining patients, there were slight in- 
unstable initial period the pres- contractile foree (13 and per 
sure rose mm. and the contractile force cent). The heart rate fell beats per 
per cent. The heart rate either minute the patients and the rate did 
increased beats per minute re- not change increased slightly and 
mained unchanged after epinephrine admin- beats per minute) the others. The duration 
istration. The duration the effects this the pressor effect following single injec- 


Circulation, Volume XXII, December 


q 
q 


i) 
1 
MIN 


YOCARDIAL CONTRACTILE FORCE 


methoxamine was usually between 
minutes. The pronounced differences 
the effects methoxamine and nor- 

contractile are shown 
foree per cent and the arterial 
ressure rose 40/25 mm. Hg. Methoxamine 
dose mg.) this same patient pro- 

rterial pressure but contractile in- 
reased only per cent. 


and Metaraminol 

Mephentermine mg.) was administered 
patient L.H. and contractile 
increased per cent; the arterial blood 
pressure increased from 100/70 125/80 mm. 
This amine was also given dose 
mg. additional patient who had pro- 
found hypotension (65/25 mm. Hg) and who 
not table The blood pressure 
rose 110/85 and increased 
per cent. The duration these effects 
mephentermine exceeded minutes each 
patient. 

Metaraminol was administered patients 
prior cardiopulmonary bypass. patient 
D.A. dose mg. increased contractile 
per cent while the arterial pres- 
sure rose from 90/60 160/95 mm. Hg. 
second patient, not the table, 
the administration mg. metaraminol 
per cent with increase arterial pres- 
sure from 80/50 125/75 mm. Hg. This drug 
(0.5 mg.) was also administered patient 
following the repair atrial septal 
defect when hypotension (50/30 mm. Hg) 
suddenly developed. Contractile 
per cent and the arterial pressure 
rose 108/76 mm. Hg. The duration the 
effects this amine also exceeded min- 
utes. 

Discussion 

The results the clinical studies described 
above demonstrate that epinephrine, norepi- 
nephrine, mephentermine, and metaraminol 
substantially increase myocardial contractile 
man. Injections norepinephrine 
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Figure 
The effects 0.25 norepinephrine and 
epinephrine and mg. (34 me- 
thoxamine right ventricular contractile force 


and arterial pressure 39-year-old patient with 
pulmonary stenosis. 


and epinephrine, the same patients and 
equal doses, resulted almost identical 
Methoxamine, the other hand, had virtu- 
ally effect myocardial contractile force 
doses that produced pronounced increases 
arterial pressure. These results are similar 
those previously reported anesthetized 
and unanesthetized and demonstrate 
that there are qualitative differences 
the effects these amines contractile force 
man and the dog. 

Previous studies man have consistently 
demonstrated that epinephrine augments 
either does not change diminishes this 
11, These results have led the 
erroneous conclusion that norepinephrine 
amine with purely pressor action and 
with myocardial contractility, 
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Figure 
Relationships between the changes diastolic ar- 
terial blood pressure and myocardial contractile 
force that occurred after each administration 
sympathomimetic amines patients. 


but that epinephrine stimulant myo- 
cardial contractility. apparent from the 
present investigations that the different effects 
these agents output are not the 
result any dissimilarity their actions 
myocardial contractility, but are probably 
related different effects the peripheral 
vascular bed. The changes output 
may explained follows: norepinephrine 
augments systemic vascular which 
turn tends result reflex bradycardia 
and diminished output, despite the 
increased myocardial contractile force. Epi- 
nephrine, the other hand, tends dimin- 
ish peripheral and its positive 
lation baroceptors. output thus 
rises with increments myocardial contrac- 
tile similar magnitude those 
produced norepinephrine. similarity 
the actions these catecholamines 
man had been previously suggested the 
data obtained Wilber and which 
showed that norepinephrine increased cardiac 
output after atropine tetraethylammonium 
bromide had prevented reflex bradycardia. 
Although the longer acting sympathomi- 
metic amines, mephentermine and metarami- 
nol, were administered relatively few 
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the present study, they 
produced increments contractile force 
magnitude similar those following 
epinephrine, but longer duration. 
pears, therefore, that 
ines that arterial blood pressure 
man may divided, the dog, 
rine and epinephrine, increase myocard 
contractility and have short duration 
action Class amines, such 
have little effect myocardial 
tility and act longer; Class III amines, 
phentermine and metaraminol, increase 
tractility and have action long 
Additional studies are being conducted with 
other amines ascertain whether these 
may similarly classified. 

The strain-gage arch, method for meas- 
uring myocardial contractile force, was found 
animal. complications arose from its use 
the present investigation, and the presence 
the arch did not interfere with the surgical 
procedure. should emphasized that 
order for the strain-gage arch measure the 
direct effects drugs the contractile force 
the heart, the segment myocardium be- 
tween the legs the strain-gage must 
stretched approximately per cent its 
initial length. Cotten and 
previously demonstrated the dog, this pro- 
cedure eliminates significant changes con- 
tractility produced extracardiac effects 
drugs, such alterations peripheral re- 
sistance, which would modify the end-diastolic 
fiber length and consequently the force 
contraction. Other possible effects increased 
vascular resistance myocardial 
contractile measurements were further 
minimized this study, since the strain-gage 
arch was placed the right ventricle. The 
augmentation contractile force 
norepinephrine and other sympathomi- 
metic amines cannot, therefore, 
peripheral resistance. With th: 
strain-gage arch the effects least agent 
myocardial contractile should com 
pared the same patient, since has 
demonstrated that 
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sts the magnitude the contractile 
produced the same agent 
different patients. one agent consid- 
the standard reference, nonepi- 
was this study, the effects all 
drugs may compared with those 
standard and individual responses vari- 
patients can analyzed. 

The results the present study are im- 
portant any consideration the therapeu- 
indications for the administration 
They emphasize that the cardiovas- 
these drugs differ strikingly 
when equipressor doses are given. now 
apparent that although norepinephrine and 
methoxamine both elevate the blood pressure 
and diminish the heart rate, these agents 
should not considered interchange- 
able, has previously been 
For example, patient hypotensive be- 
cause impaired myocardial contractility, 
shock that may myocardial in- 
faretion, the administration amine with 
only pressor effect, such methoxamine, 
would appear contraindicated. The aug- 
mentation peripheral resistance produced 
this amine, the absence direct 
diae aetion, result dilatation 
and pulmonary venous hypertension. Am- 
ines such norepinephrine and metaraminol 
both myocardial contractility and 
peripheral resistance and would appear 
more suitable this situation. 
the other hand, patient hypotensive 
primarily because fall peripheral re- 
but has impairment myocardial 
contractility, may during spinal anes- 
ihesia, methoxamine may more applicable. 
These had been presented previously 
the basis extensive animal experimenta- 
and few preliminary clinical ob- 
Perhaps because the mistaken 
impression that these amines not have the 
same actions animals and man, these prin- 
ciples have not been widely applied 
practice. hoped that more rational 
basis for clinical use has been provided 
the present comparative studies the direct 
effects these drugs the contractility 
the human heart. 
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Summary 

The effects sympathomimetic amines 
myocardial contractile force were deter- 
mined with the Walton-Brodie strain-gage 
arch patients undergoing operations for 
congenital heart disease. Equal doses nor- 
epinephrine and epinephrine produced almost 
identical increments myocardial contractile 
equipressor doses methoxamine re- 
sulted little change the force 
contraction. Mephentermine and metaraminol 
produced myocardial contrac- 
tile force similar those following norepi- 
nephrine administration but the duration 
action was longer. The results these studies 
indicate that there are qualitative differ- 
ences the actions these amines cardiac 
contractile dog and man and provide 
basis for the rational clinical use these 
agents. 
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Summario Interlingua 

effectos aminas sympathomimetic super 
fortia del contractilitate myocardial esseva determi- 
nate per medio del Walton-Brodie 
patientes subjicite operationes pro congenite morbo 
Doses equal norepinephrina epi- 
nephrina produceva quasi augmentos 
fortia contraction del myocardio. Doses equipres- 
alteration del fortia contraction. Mephentermina 
metaraminol produceva augmentos del fortia 
contractilitate myocardial simile illos 
post administration norepinephrina, sed 
duration del effecto esseva plus longe. resultatos 
iste studios indica que existe nulle differentias 
qualitative action iste aminas super fortia 
provide base pro utilisation rational iste 


References 

S.: Inotropie action epinephrine, nor- 
epinephrine and N-isopropylnorepinephrine 
heart muscle. Soc. Exper. Biol. Med. 
73: 134, 1950. 

MELVILLE, I., Lu, C.: Effects ephe- 
drine, phenylephrine, isopropylarterenol, and 
methoxamine coronary flow and heart ac- 
tivity recorded Arch. int. 
Pharmacodyn. 92: 108, 1952. 


| 
| 


1132 


Sarnorr, J., Case, B., BERGLUND, E., AND 
Sarnorr, C.: funetion 
Cireulatory aramine. Mechanism 
shock. Cireulation 10: 84, 1954. 

H., Jr., BRAUNWALD, E., B., 
AND Sarnorr, J.: The mephenter- 
mine sulfate oxygen consumption, 
Am. Med. 24: 871, 1958. 

AND HOWELL, V.: Comparative heart 
several sympathomimetie amines. Pharmacol. 
Exper. Therap. 108: 177, 1952. 

Heart effeets amines 
basis for their use shock accompanying 
myoeardial infaretion. 883, 1953. 

phrine and the contractile 
Exper. Therap. 114: 110, 1955. 

GOLDENBERG, M., L., BALDWIN, DEF., 

nephrine and its relation the problem 

hypertension. Am. Med. 792, 1948. 


~ 
or) 


K., JAHREN, G., JORSTAD, J., AND 
RETTERSTOL, N.: Hemodynamic studies 
adrenaline. Acta. med. 153: 67, 1955. 

10. 


Barcrort, H., I.: Comparison the 
actions adrenaline and noradrenaline the 
eardiae output man. Clin. Se. 10: 295, 1951. 

AND J.: The effect norepinephrine 
upon pulmonary arteriolar resistance man. 
Glin. Invest. 30: 517, 1951. 

12. L., HELLERSTEIN, K., AND 
H.: Mephentermine—an effective 
pressor amine. Am. Heart 44: 396, 1952. 

13. D., LANGE, R., AND H.: Some 

evidence for active constriction the human 


pulmonary vascular bed. 18: 19, 
1958. 


14. J., AND FINNERTY, A., Cardiac 
index during intravenous levarterenol infusion 
man. Cireulation Research 988, 1959. 

15. D., WALTON, P., AND GazEs, C.: 
Effects drugs re- 
Correlation with other 


measurements the dog and Am. 
Cardiol. 668, 1959. 


GOLDBERG, BLOODWELL, BRAUNWALD, 


16. L., AND M.: Certain 


tions amines the hea 


New York State Med. 53: 1433, 1953. 

17. Levy, N., AND H.: 

18. Aviapo, M.: Cardiovascular 
commonly used pressor amines. 
20: 71, 1959. 

19. A., AND A.: Use dru 
shock accompanying myocardial 
168. 762, 1958. 

P.: strain gauge arches for dire 
animals. Proe. Soe. Exper. Biol. Med. 
263, 1953. 

pulmonary bypass with arrest 
right ventriculotomy contractile 
foree. Ann. Surg. 147: 596, 1958. 

22. BLOODWELL, D., I., BRAUNWALD, 
E., GILBERT, W., Ross, J., AND 
G.: Myoeardial contractility man: the 
acute digitalis, sympathomimetic 


amines and arrest. Surg. Forum. 
press. 
or 


23. DEV.: changes affecting 
measurement heart force situ with strain 
gauge arches. Am. Physiol. 174: 365, 

24. WILBER, AND Brust, A.: The 
tory and man histamine, 
mecholyl, tetraethylammonium and atropine 
the presence circulating epinephrine and 
norepinephrine. Clin. Invest. 37: 476, 1958. 

25. DEV., AND Bay, E.: Direct measure- 
ment changes contractile force. 
Relationship such measurements stroke 
work, pressure gradient and other 
187: 122, 1956. 

26. AND M.: Relationships among 
stroke work, contractile and fiber length 
during changes ventricular function. Am. 
Physiol. 189: 580, 1957. 

27. GRIFFITH, C., WALLACE, B., B., 
NERLICH, E., AND FRASHER, G.: The 
treatment shock associated with myocardial 
infarction. Circulation 527, 1954. 

28. AND GILMAN, A.: The pharma- 

basis therapeutics. Ed. New 

York, Maemillan, 1956, 531. 


Circulation, Volume XXII, December 1960 


J 
5 
| 
{ 
| 
| 
| 
| 
| 
j 


the Roentgen Appearance the Thoracic 
orta Life with the Degree Stenosing Arteriosclerosis 


the Coronary Arteries Necropsy 


THE absence angina pectoris 
history myocardial infarction the diag- 

nosis heart disease (coro- 

heart disease, coronary arteriosclerotic 

disease, coronary artery heart disease) 

elinieal practice, one exclusion. The 

group who has symptoms signs heart 
disease and none the other obvious causes 
(valvular disease, hypertension, hyperthyroid- 
ism, heart disease, ete.). 

The New York Heart Association has at- 
tempted place the diagnosis arterioscle- 
heart disease more objective basis 
and has part, the etiological 
diagnosis, should lim- 
ited those heart disease showing 
definite evidence arteriosclerosis the 
coronary arteries the arch the 
Definite evidence arteriosclerosis the 
coronary arteries would, course, establish 
the etiologic diagnosis definition. The rea- 
son for aecepting evidence arteriosclerosis 
the arch the aorta criterion for the 
diagnosis not clear, however, 
such criterion implies that there 
positive correlation between the presence 
arteriosclerosis the aorta and stenosing 
the coronary arteries. 
survey the literature discloses little in- 
‘ormation and unanimity opinion 
point. Several deny the corre- 
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lation but give references. Willius, Smith, 
and Sprague,® necropsy study cor- 

onary and sclerosis, found ‘‘fairly 

close parallelism between the degree cor- 

onary and aortic sclerosis [but] much 

many instances.’’ The propor- 

tion which discrepancy occurred 

was not given. Similarly, Higginson and Pep- 

African Bantu, stated, ‘‘These cases (with 

marked atherosclerosis the coronary arter- 
ies) are frequently but not invariably asso- 
ciated with well-marked The 
precise degree association, lack it, 
was not given. Tejada and 
ropsy study the aorta alone, showed 
greater prevalence atherosclerosis 
tives New Orleans than people the 
low-income group Guatemala and added, 
pertinent note that paralleling the 
difference atherosclerosis, over age 
the two localities, there were cases myo- 
total 316 cases and only one the Guate- 
malan group 234 The authors 
obviously imply correlation between coro- 
nary and aortic atherosclerosis, but actual 
study the coronary arteries was presented 
their paper. 

view this lack information 
decided determine the diagnosis can 
based the presence abnormality 
the aorta and specifically abnormality 
the aorta that can detected the living 
patient. The finding symptoms abnormal 
physical signs indicating arteriosclerosis 
the arch the aorta, required the 
limited the relatively rare case aneu- 
rysm and the case marked 
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elongation with palpable pulsation the 
suprasternal Clinically, the more com- 
mon way noting abnormality the aorta 
means the standard 6-foot roentgeno- 
gram the chest. was decided, therefore, 
compare the appearance the thoracic 
aorta life seen the x-ray film with the 
condition the coronary arteries noted 
necropsy. 
Method 
review was made the autopsy protocols 
the Institute Pathology, Western Reserve Uni- 
versity, beginning with those January 1956, 
and ending November 1956. The beginning date 
was chosen because that time standard printed 
diagrams for each organ system, 
including heart and coronary arteries, were intro- 
duced routine part the protocols. All 
were listed except those autopsies that did not 
include examination the heart, those which 
the degree coronary arteriosclerosis was not 
mentioned, autopsies patients under years 
age, and eases showing syphilis the aorta. 
The degree stenosing arteriosclerosis the 
coronary arteries and their main stem branches 
was recorded. The terms used coronary 
arteriosclerosis were relatively few number and 
easily fell into groups degree 
stenosis: (1) “none,” (2) “mild,” 
“slight,” “minimal,” (3) “moderate,” (4) “se- 
vere” “marked,” (5) “complete” (with with- 
out recanalization). The most marked degree 
arteriosclerosis found the coronary artery system 
was used. The protocols some instances did not 
detail which particular coronary artery main 
stem the degree arteriosclerosis was 
found, that the final analysis the degree 
arteriosclerosis used was the most severe found 
anywhere main coronary artery one the 
main stem branches. For tabulation “normal” and 
“none” were called “none,” “slight,” 
“minimal” was and “severe,” 
“marked,” and were called “severe.” 
The roentgenograms for the cases listed from 
the autopsy protocols were drawn from the files. 
The last posteroanterior roentgenogram made dur- 
ing the hospitalization that terminated necropsy 
was used, providing the examination was made 
within days death (with the day death 
being considered the ninetieth day), and pro- 
viding satisfactory view the aorta was af- 
forded. Cases that did not meet these requirements 
were dropped from the study. All remaining 
were retained the final study material; they 
totaled 137. Consecutive autopsy protocols 463 
patients were reviewed initially. these, 128 were 
omitted because the patients were under age 15. 
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the remaining 335, 108 could not used 
cause chest film had been made within dav 
omitted for the following reasons: there had 
examination the heart autopsy; syphi 
the aorta had been found necropsy; the 
gree coronary arteriosclerosis was not 
the autopsy protocol; the roentgenogram 
not give satisfactory view the aorta; 
roentgenogram was missing from the files. 

review the original x-ray reports 
that the terms used describe abnormalities 
the aorta were few: “calcification,” “tortuosity 
“widening,” “dilatation,” and “prominent knob.” 
pilot study showed that when films were 
without questions asked but simply 
attention the aorta, not only were 
servations made that were different from the 
inal, but greater number observations wer 
made. For this reason the original interpretations 
were ignored and all the films were reread one 
individual, trained roentgenologist. The re-inter- 
pretation was made means “Yes-No-Maybe- 
Unable interpret” check-off list, which specif- 
ically asked the examiner state whether not 
tortuosity, elongation, widening, dila- 
tation, prominence the knob the aorta 
was present. 

These terms really describe only types ab- 
normality the aorta, disease the intima and 
disease the media. Calcification the crescentic 
type seen the knob and the linear type seen 
the descending portion the aorta 
indicative intimal All the other 
terms are indicative the increase 
length the aorta, both, resulting from medial 
Two sets analyses were made, there- 
fore: (1) analysis see there was any 
correlation between calcification the aorta (in- 
timal disease) noted the chest film each 
patient and the degree stenosing coronary ar- 
teriosclerosis the same patient noted 
necropsy; (2) similar analysis for enlargement 
(medial disease) the aorta. 


Results 
Calcification (Intimal Disease) the Aorta 

Table shows the degree atherosclerosis 
the coronary arteries found necropsy 
patients with and without calcification the 
chest film. 

The totals show that when calcification was 
present per cent the patients had mod- 
erate severe coronary atherosclerosis, and 
when calcification was absent per cent had 
moderate severe coronary atherosclerosis. 
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Table 


Prevalence Various Degrees Coronary Atherosclerosis Patients with and with- 


Aortic calcification present 
Degree of coronary 


atherosclerosis at necropsy 
Age None or Moderate Total or 
Group slight or severe no. severe 


out Aortic Calcification Noted Roentgenographically, Age Groups 


Table 


Aortic calcification absent 


Degree of coronary % 
atherosclerosis necropsy Moderate 
None or Moderate Total or 
slight or severe no. severe 


Prevalence Various Degrees Coronary Atherosclerosis Patients with and with- 


Aortic enlargement present 
Degree of coronary 


atherosclerosis at necropsy Moderate 


Age None or Moderate Total 


50-59 
60+ 


out Aortic Englargement Noted Roentgenographically, Age Groups 


slight or severe no. severe 


No enlargement present 
Degree of coronary 


atherosclerosis at necropsy Moderate 
None or Moderate Total or 


slight or severe no. severe 


This difference more apparent than real, 
however, and largely due the fact that 
those with are really older 
than those without When 
the figures were examined age-by-age, dif- 
ference was seen under years age, and 
only minor and statistically insignificant 
difference (84 versus per cent) the 
older age group. 


Enlargement (Medial Disease) the Aorta 


Table shows the degree atherosclerosis 
the coronary arteries found necropsy 
patients with and without enlargement the 
chest film. Again, the difference the prev- 
alence moderate severe atherosclerosis 
the groups largely due the age dis- 
tribution. Most those with enlarge- 
ment were over age 60, while most those 
without enlargement were under age 50. Actu- 
ally there were too few patients without en- 
largement warrant any conclusion about 
relationship between enlargement the aorta 
and coronary atherosclerosis. From the point 
view clinical diagnosis, however, 
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clear that very few older patients showed 
normal outlines, that coronary athero- 
sclerosis was present the majority pa- 
tients over age regardless roentgeno- 
evidence aortic énlargement, and 
that the latter little value predicting 
the presence coronary atherosclerosis. 


Discussion and Conclusion 

the New York Heart states 
part that the diagnosis coronary artery 
heart disease rests upon the finding abnor- 
mal physical signs indicating arteriosclerosis 
the aorta. This implies that there posi- 
tive correlation between the presence 
arteriosclerosis the aorta and stenosing 
arteriosclerosis the coronary arteries. 
test the validity this assumption com- 
parison was made between the appearance 
the thoracic aorta seen x-ray film 
shortly before death with the degree ste- 
nosing coronary arteriosclerosis noted 
necropsy. 

The results indicate that roentgenographic 
evidence arteriosclerosis the thoracic 
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aorta, whether calcification (intimal athero- 
sclerosis) enlargement (medial arterioscle- 
rosis), does not constitute accurate basis 
for the diagnosis coronary arteriosclerosis. 
Indeed, more accurate information regarding 
the state the coronary arteries obtained 
simply noting the patient’s age. 

therefore concluded that arteriosclero- 
sis the aorta noted roentgenographically 
should not for the etiologic 
diagnosis coronary artery heart disease. 


Acknowledgment 
The authors are most grateful Dr. Alan 
Moritz for his the use the protocols 
the Institute Pathology, Western Reserve 
University. 


Summario Interlingua 

Morbos del Corde del Vasos Sanguinee’’ (‘‘ Nomen- 
and Criteria for Diagnosis Diseases 
the Heart and Blood Vessels’’) del Association 
Cardiologie New York assere parte que diag- 
nose morbo eardiae del arteria coronari depende 
del anormal signos physie que indica 
arteriosclerosis del aorta. Isto presuppone que 
existe correlation positive inter presentia 
arteriosclerosis del aorta 
sante del arterias Pro testar validitate 
iste supposition, comparation esseva facite 
inter apparentia del aorta roentgeno- 
graphias obtenite brevemente ante morte grado 
stenotisante arteriosclerosis notate 
necropsia. 

resultatos indica que evidentia roentgeno- 
illo consiste intimal) 
allargamento (arteriosclerosis medial)—non 
stitue base pro diagnose arterio- 
sclerosis coronari. facto, plus informa- 
tion con respecto stato del arterias coronari pote 
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esser obtenite per simplemente notar etate 

patiente. 

del aorta secundo constatationes roentgenograp 
non debe esser reguardate como 
nari. 
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for the Evaluation Arteriosclerotic Lesions 
the Abdominal Aorta 


Report the Committee Lesions the American Society for 
the Study Arteriosclerosis* 


NEED for uniform and reproducible 
methods grade the lesions arterio- 
sclerosist has long been 

this report are presented pro tempore 
the results and recommendations the Com- 
mittee Lesions the American Society for 
the Study Arteriosclerosis based stud- 
ies the abdominal aorta man during the 
past years. The methods may prove useful 
other parts the arterial system and thus 
facilitate studies arteriosclerosis 
man and animals. 

should emphasized that this approach 
the quantitative evaluation aortic lesions 
does not preclude combining with other 
methods measuring the degree disease 
given vessel. Physical chemical meas- 
urements many types can made the 
same vessels. 

Methods 


(1) material was preserved for repeated 
studies. Opened, flattened, formalin-fixed seg- 
ments the aorta preserved bags 
with coded labels proved convenient for this 
purpose. Repeated observations using va- 
riety criteria for assessment were made 


Supported part grant (H-3165) from the 
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Published with the approval the Executive 
Committee the Council Arteriosclerosis and the 
Central Committee the American Heart Association. 

*Now Council Arteriosclerosis the American 
Heart Association. 

the purposes this study arteriosclerosis has 
been used indicate the involvement the intima 
which can seen and evaluated grossly. The com- 
ponents the lesions which have been included are 
(1) fatty streaks and plaques; (2) intimal 
thickening; and (3) complicated lesions which include 
hemorrhage, ulceration, thrombosis, and calcification. 
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(3) 


the material pathologists and their associ- 

ates. The observations reported here were all 

simple type that could made inspec- 
tion alone inspection aided some simple 
measuring device such centimeter scale. 

biostatistician served referee and coordi- 

nator the studies. 

The systems grading that were studied took 

cognizance the quantitative and qualitative 

aspects the lesions. 

(a) Quantitative estimates were expressed 
the percentage intimal surface area 
that showed arteriosclerosis. 

(b) Qualitative features the individual le- 
sions usually allowed them classified 
inspection as: 

(1) Fatty lesions (fatty streaks pre- 
dominantly fatty plaques). 

(2) Fibrous plaques diffuse thickening 
the intima. 

(3) Complicated lesions (old recent 
hemorrhage, ulceration, thrombosis, 
calcification). 

These three qualitative estimates were 

then expressed quantitatively per- 

centage the abnormal surface area and, 
consequently, they always totaled 100 per 
cent. 

When fatty deposits were difficult visualize, 

was found useful stain the whole vessel 

with fat-soluble dye such Sudan IV. 

Calcification, both intimal and medial, was 
assessed separately but was found prac- 
tice that could ordinarily included the 
percentage qualitative change recorded 
complicated lesion. certain 
tion could felt the gross specimen lying 
beneath intact intimal surface which 
there were obvious complications. Its pres- 
ence was confirmed histologic and radio- 
studies. The appropriate assessment 
these lesions remained unresolved, but they 

did not seriously interfere with the use the 

simple methods outlined above. Table shows 

the form used recording the data. 
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(4) Assessment ranking: addition, groups 


Atherosclerosis index 


Calcium 


Thrombus 


C:/per cent of complication (Bs.) as 
Ulcer 


Hemorrhage 


3:/Complication 


B:/per cent of A as 


2:/Fibrosis 


Table 
Committee Lesions, Council Arteriosclerosis, 


1:/Fat 


A:/Per cent of intimal area 
covered by any lesion 


abdominal aortas were arranged ranked 
form series which each specimen was 
judged more severely affected with ar- 
teriosclerosis than the preceding one. 
Topographical features the lesions were 
kept relatively constant studying only the 
abdominal aorta from the inferior margin 
the axis line drawn across the top 
the point into the ar- 
teries. attempt has been made describe 
the topographical features lesions this 
report. They vary different anatomical 
areas. 
Materials 


Twenty-six aortas were chosen from 120 aortas 
submitted (20 each) the members the 
Committee from different cities North 
America. These were selected the biostatis- 
tician with assistance from pathologist who 
had experience with arteriosclerosis but was 
not otherwise active the present study. The 
specimens were chosen provide series that 
would encompass the gamut quantitative 
and qualitative changes encountered aortas 
North America. After each member the 
Committee had graded the quantitative and 
qualitative aspects the lesions was re- 
quested arrange rank subsequent 
day the specimens what judged 
the order severity involvement 
arteriosclerosis. The specimens were placed 
random order the biostatistician after each 
ranking. This group specimens was again 
graded and ranked the same observers 
another city approximately year later. 
Twenty-five human abdominal aortas were 
collected consecutively the Louisiana State 
University Service Charity Hospital, New 
Orleans. This group was graded and ranked 
each member the Committee. 
Thirty aortas from the University Chicago 
Clinies were selected span the range 
intimal disease. This group was also graded 
and ranked each member the Committee. 
The aortas groups and were also 
ranked resident pathology and jun- 
ior member department pathology who 
had previous contact with the work the 
Committee. 


Results 
The data for each the groups aortas 


were analyzed separately. The rankings given 
independently the several judges who ar- 
ranged the aortas order their severity 
involvement arteriosclerosis were examined 
see the agreement between the six judges 


number 


American Heart Association (American Society for the Study Arteriosclerosis) 
Code 


Abdominal Aorta Grading Sheet. 
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AGREEMENT SEVERITY AORTIC ARTERIOSCLEROSIS 


GROUP 
4 
2 
3 
W=.9733 
COMPOSITE RANK 
Figure 


Severity rank data for aortas group 


was good enough justify index related 
the severity arteriosclerosis. The severity 
rank data are presented figures and 
The coefficients are 0.97, 
0.93, and 0.96 for groups and respec- 
tively. 

The degree subjectivity the visual 
estimates percentage intimal surface in- 
volved lesions was examined. Figures 
and show the data for estimation over-all 
area covered with arteriosclerotic lesions 
For aortas approximately per cent in- 
volved the judges agreed within per 
cent. aorta 26) the in- 
terpretation large areas diffuse fibrous 
intimal thickening caused important disagree- 
ment. general, the agreement was better 
for the more diseased and for less diseased 
aortas. There was less agreement among the 
judges estimating the percentages the 
different types lesions. For example, the 
visual estimates for fibrous plaques the 
seven judges varied from per cent 
specimen; and this magni- 
tude variation could also found the 
visual estimates for complicated lesions. This 
degree variation, however, was the excep- 
tion rather than the rule; and consistent 
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AGREEMENT SEVERITY AORTIC 


GROUP 


INDIVIDUAL RANK 


COMPOSITE RANK 
Figure 
Severity rank data for aortas group 


AGREEMENT SEVERITY AORTIC ARTERIOSCLEROSIS 


GROUP 


INDIVIDUAL RANK 


COMPOSITE RANK 


Figure 
Severity rank data for aortas group 


variation—or ‘‘correction factor’’—for any 
the judges emerged from careful study 
all the recorded data. 

The index constructed from the quantita- 
tive estimates the percentage area involved 
the several types lesions the form 
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VARIATION INDIVIDUAL ESTIMATES 
PERCENT LESION AREA 


GROUP 


100 


AVERAGE PERCENT LESION AREA 


Figure 
Estimation total diseased intimal surface 
aortas group 


ESTIMATES PERCENT LESION AREA 


MINIMUM AND MAXIMUM INDIVIDUAL 


VARIATION INDIVIDUAL ESTIMATES 
PERCENT LESION AREA 


GROUP 


MINIMUM AND MAXIMUM INDIVIDUAL 
ESTIMATES PERCENT LESION AREA 


AVERAGE PERCENT LESION AREA 
Estimation total diseased intimal surface 
aortas group 


tive estimate the per cent total area (T) 
with lesions; and the per cent 
lesion area covered with fibrous plaques (F) 
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VARIATION INDIVIDUAL ESTIMATES 
PERCENT LESION AREA 


GROUP 


100 


MINIMUM AND MAXIMUM INDIVIDUAL 
ESTIMATES PERCENT AREA 


AVERAGE PERCENT LESION AREA 


Figure 
Estimation total diseased intimal surface 
aortas group 


and complicated lesions (C), respectively. 
The constants, are weights determined 
obtain maximum agreement between the 
index values and the severity rankings within 
group aortas. 

The rankings were transformed expected 
values the order statistics for normal 
distribution with mean and standard de- 
viation 20. The transformed values and the 
value and were used obtain 
least-squares estimates and Be. 

should noted that, since the sum 
the percentages intimal surface affected 
the three types lesions studied (fatty, fi- 
brous, and complicated) must equal 100 per 
cent the total area involved lesions, only 
the types lesions are represented 
directly the formula, the third type (fatty 
lesions) being represented indirectly. 

The statistically determined weights, 
were separately for each the 
groups. The results were: 

the basis the results the index for the 
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human abdominal aorta. While may more 
generally applicable, should noted that 
has been devised use specimens from 
the general autopsy population North 
America. The weighting coefficients are com- 
promise values based 
solutions they are easy remember and 
and they make the maximum value the in- 
dex exactly 100. 


Comment 

The index does not have patho- 
genetic implications. based the sim- 
ple, visual inspection arteriosclerotic lesions 
observed and recorded patholo- 
gists. The study has elicited high degree 
among the several observers. 
Nevertheless, the method subjective and, 
consequently, can distorted inexperi- 
ence, unusual carelessness. the 
other hand, preliminary study indicates that 
very little experience with the pleomorphism 
lesions required before 
adequate and reproducible assessment pos- 
sible. The method rapid and requires 
special equipment, although may useful 
stain specimens from young individuals 
and from animals with fat-soluble dye. 
eapable providing relatively uniform 
evaluation lesions within 
the same laboratory between different lab- 
oratories. Since the index related the 
severity arteriosclerosis ascertained 
ranking procedures, will predict the place 


Summary 

index for the evaluation arterioscle- 
rotic lesions based visual observation 
selected and unselected specimens the ab- 
dominal aorta was derived from statistical 
analysis simple grading 
studies. 

takes cognizance most the grossly visible 
quantitative and qualitative features hu- 
man arteriosclerotic lesions. and 
are the quantitative estimates the per 
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cent total area diseased (T) and the per 
cent lesion area with fibrous plaques and 
lesions (C), respectively. The 
index subjective but relatively reproducible 
the same different observers. does 
not carry any implications etiology 
pathogenesis. The work the Committee 
continuing, and hoped that indices based 
such methods may prove useful when ap- 
plied other parts the arterial system 
studying several parts simultaneously, 
thus facilitating studies arteriosclero- 
sis both man and animals. 
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Summario Interlingua 

indice pro evalutation lesiones arterio- 
sclerotic, basate super observation visual seligite 
non-seligite specimens aorta abdominal esseva 
derivate analyse statistic simple studios 
seriation relative. 

consideration majoritate del grossiermente visibile 
quantitative qualitative lesiones 
arteriosclerotic human. illo, Pr, Pr, ePc esti- 
mationes quantitative del procentage terreno mor- 
bide total (T) del procentages del terreno morbide 
que exhibi placas fibrose (F) lesiones complicate 
(C), respectivemente. indice subjective, sed 
illo relativemente reproducibile per mesme 
per altere observator. indice nihil sig- 
nalar puncto vista del etiologia dei patho- 
genese. labores del committee continuar, 
spero exprimite que indices iste genere esser 
utile quando illos applicate altere partes del 
systema arterial quando plure partes studiate 
simultaneemente. Isto renderes plus facile studio 
fundamental arteriosclerosis humanos animales. 
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The Effects Specific Gravity upon the Distribution 
Intravascular Contrast Agents 


AND R.N. 


Universally, all bodies around the earth 
gravitate toward 


EWTON’S 1687 hypothesis applies equal- 

apples, astronauts, and angiogra- 
phy. contemporary workers have pointed 
contrast substances possess specific 
gravities different from that blood. Ordi- 
narily, contrast visualization the cardiovas- 
cular system carried out with the patient 
horizontal position and the x-ray beam 
oriented vertically. consequence, gravi- 
tational effects are obscured the films 
much free intraperitoneal gas obvious 
films —is likely overlooked 
when radiography the abdomen done 
the usual prone supine position. Our inter- 
est the role gravity grew out efforts 
make more selective the contrast visualiza- 
tion certain portions the cardiovascular 
system, especially the coronary arteries. For 
number years, the relatively high specific 
gravity concentrated radiopaque media has 
been recognized and utilized achieving 
rapid and complete delivery the superior 
vena cava the injected agent required 
angiocardiography.* this end, the with- 
drawal ml. blood into the ver- 
tically positioned syringe prior angiocar- 
blood top the contrast medium. This 
blood, delivered last into the pa- 
tient, propels the contrast medium from peri- 


From the Department Radiology, University 
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*Newton, Sir Isaac: Philosophial Naturalis Prin- 
cipia Mathematica; Book III, Proposition Theorem 
Corollary II; Cambridge, England (1687). 


Figure 

Layering unmixed blood and contrast agent. 
Radiograph ml. blood layered over 
ml. Urokon sodium per cent. Initial 
sharp interface. With passage time and with- 
out agitation, loss separation occurs through 
spontaneous mixing two solutions. Eventu- 
ally, complete mixing takes place. Disregarding red 
blood cells, settling reformation layers 
occurs after mixing. 


pheral veins, thereby favor- 
ing good visualization. 

Experiments which figures are 
representative were designed ascertain the 
extent which the relatively greater specific 
gravity contrast media could used 
enhance selective visualization. Hol and 
Skerven? pointed out, the layering contrast 
agent and blood present only long 
the two fluids are unmixed. Once mixing has 
occurred, permanent (fig. 1). Incomplete 
mixing blood and contrast media can fur- 
ther defeat the purpose selective injec- 
tions, depending upon the velocity and turbu- 
lence blood and the distance from the 
site injection. detailed study the be- 
havior substances injected into the blood 
stream has been recorded 

The injection ml. per cent 
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Figure 

Upright compared supine position during experimental coronary arteriography during 
acetylcholine-induced cadiac arrest. Al. With dog supine position. Bl. With dog 
upright position. Injections were otherwise identical. and are succeeding views 
from the same two injections and have been mounted the position visualization. 
Note the fluid levels and and the filling dependent intercostal arteries 
A2. Coronary visualization under cardiac arrest greatly favored the use the 
upright position during the study. 
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Figure 
Effects fluid motion intravascular mixing contrast agents during experimental 
coronary arteriography. and are views during injection made upright position 
but without cardiac arrest. Poor coronary visualization due lack selectivity among 
other things. and are comparable study but injection was done under acetylcholine- 
induced cardiac arrest. Note high selectivity due layering contrast agent 


proximal aortic stub. This was prevented and and dispersal due 
left ventricular ejection. 
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Figure 

Faulty visualization one renal and visceral abdominal aortic branches due effect 
gravity during abdominal aortography. Hypertensive 40-year-old woman (UOMS 
no. 28-01-45). Catheter injection seconds’ duration) was done during Valsalva 
maneuver, with the tip the catheter the level the aortic bifurcation. Blood 
pressure cuffs were used both legs. There good filling the left renal and 
dependent lumbar arteries. Nonvisualization the right renal system and the celiac 
trunk was artifact and due the supine position, the high specific gravity the 
contrast agent (Ditriokon, ml.), and other mechanical factors limiting intravascular 
mixing the injected agent. Same patient. Better mixing was favored faster 
injection, higher catheter tip location, and avoidance the Valsalva maneuver. Note 
good filling branches celiac trunk and visualization both renal arteries. 


sodium acetrizoate (Urokon) with and with- 
out arrest, into the proximal aorta 
the dog the upright and horizontal posi- 
tions forms simple, crude means for ex- 
perimental appraisal the effects specific 
gravity the distribution injected con- 
trast media. combination acetylcholine- 
induced transient arrest and upright 
position results striking separation 
injected media and blood closely resembling 
the air fluid levels familiar 
Even the presence normal cardiac 
output, the effects gravity are readily 
demonstrated (figs. and 3). 
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customary perform translumbar 
aortography with the patient the prone 
position (since the hub the needle would 
make other positions awkward, not danger- 
ous). Enhanced visualization the anterior 
(dependent) branches the abdominal aorta 
has been resuli gravity. supporting 
corollary has been the common failure good 
opacification tie posterior (uppermost) 


lumbar arteries during translumbar aortog- 


raphy done prone position. This undesired 
selectivity usually avoided when aorto- 
graphy performed retrograde catheteri- 
zation,® since the jet resulting from the 
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forceful injection well the side holes 
the tubing favors more prompt and more 
mixing blood and injected sub- 
stance. Figure illustrates the effects posi- 
tion during clinical aortography. 
instance, faulty visualization the right 
renal artery and major visceral branches 
the abdominal aorta resulted from layering 
(1) stasis from Val- 
salva maneuver, (2) supine position, (3) low 
position catheter tip, (4) relatively slow 
injection. The artifact was recognized and 
eliminated subsequent injection. 


Conclusion 

Experimental and clinical studies indicate 
that gravity plays significant role the 
distribution contrast media injected into 
the cardiovascular system. Recognized, this 
factor need not give rise false interpreta- 
tion findings; exploited, may serve 
enhance the selectivity contrast visualiza- 
tion under appropriate circumstances. 


Summario Interlingua 


Studios experimental clinic indica que gravitate 


ace 
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contrasto injicite systema cardiovascular. 
Recognoscite, iste factor non causar false 
pretationes del datos; exploitate, illo facto pote 
servir meliorar selectivitate del visualisation con 
sub appropriate circumstantias. 
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Intermittent Atrial Parasystole 


TRIAL PARASYSTOLE itself 
extremely rare finding. intermittent 
atrial parasystole which the first beat 
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each run premature atrial systole with 
fixed coupling the preceding sinoatrial 
beat has not been previously described and 
warrants reporting interesting electro- 
This variant para- 
systole may represent intermediate form 
between ordinary coupled premature beats 
and rhythm. 

The diagnosis atrial parasystole our 
case based variable intervals between 


This figure shows intermittent atrial parasystole. The arrow-heads mark the para- 
systolic waves. 
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the ectopic waves and the preceding sinus 
beats any one run, interference the pre- 
mature beat with initiation the next sino- 
atrial beat, and the demonstration con- 
stant time interval between parasystolic 
waves. Fusion (combination beats) are not 
readily apparent these tracings because 
the configuration the sinoatrial and ectopic 
waves resembled each other very closely. 
The parasystolic rhythm intermittent 
character, and all runs the ectopic rhythm 
begin with atrial premature systoles 
constant time interval after the preceding 
sinus beat. Only this initial ectopic beat shows 
fixed coupling; all the subsequent ectopic 
beats show variable coupling. 


Case Report 


The electrocardiogram described below repre- 
sentative number tracings obtained 
different days 63-year-old man with severe 
heart failure, secondary long-standing hyper- 
tensive heart disease. The drugs administered 
the time the electrocardiogram was obtained in- 
digitoxin, chlorothiazide, and supplemental 
potassium. 

The strips reproduced figure form 
continuous tracing. Strip shows normal sinus 
rhythm with P-P interval 0.72 second. The 
third strip premature, follows the pre- 
ceding sinus beat 0.50 second, and represents 
the first atrial wave parasystolic rhythm. 
The P-P interval the parasystolic focus measures 
2.28 2.30 seconds. The interval between the 
and preceding sinoatrial beat increases 
gradually 0.50 0.70 second and this 
time approaches the P-P interval the sino- 
atrial rhythm (0.72 second), finds the atrium 
refractory and the rhythm interrupted. 
strip the ectopic wave reappears again 
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the preceding sinus wave, again 
interval 0.50 second. The time from the 
last parasystolic strip the first 
beat strip not multiple the established 
P-P interval. measures 15.12 rather 
than 13.8 16.10 seconds, the expected multiple 
the established parasystolic interval 2.30 
seconds. The failure the wave strip 
reappear when expected and the constant cou- 
pling the first beat each run 
indicate that the discharge the ectopic focus 
was intermittent interrupted during this time. 
The intermittent nature the parasystole with 
accurate coupling the first beat each cycle 
was present over studied. 


Summary 
The parasystolic rhythm was intermittent 
character and began each time with atrial 
premature beat exhibiting constant relation 
the preceding sinus beat. 


Summario Interlingua 
rhythmo esseva character intermit- 
tente comenciava invariabilemente con prematur 
systole atrial, exhibiente relation constante con 
precedente pulso pulso sinusal. 
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SYMPOSIUM CORONARY HEART DISEASE 


Treatment Intractable Angina Pectoris 


Bruce M.D. 


NGINA PECTORIS responds within 

few minutes the administration 
sublingual nitroglycerin the overwhelming 
majority instances. Many attacks are pre- 
vented its prophylactic use prior effort, 
emotional stress, meals, intercourse, and re- 
cumbeney. One should certain that the 
preparation effective and has not lost its 
potency. This can readily ascertained 
the occurrence the nitrite effect fullness 
throbbing sensation the head. this 
does not new supply should ob- 
tained. Often after prolonged use nitro- 
effectiveness may enhanced 
the size the dose from 1/200 er. 
1/150 1/100 gr. times may 
helpful use nitroglycerin prophylactically 
every hour throughout the day. Nitro- 
glycerin ointment, inch spread the 
skin without massage, may give sustained 
nitrite effect for several hours.! particu- 
larly helpful when applied bedtime re- 
duce nocturnal attacks. may repeated 

Long-acting vasodilators have limited value. 
prefer erythrol tetranitrate (Cardilate), 
Pentaerythritol tetranitrate (Peritrate) 
mg. widely used and help- 
ful. The dosage must individually adjusted 
secure full with mini- 
mum side effects such headaches. 

Weight reduction should undertaken for 
the overweight patient. common 
observation that angina may improve 
after weight reduction but little may ex- 
pected from such program for frequently 


From the Department Medicine, Emory Uni- 
versity Clinic, Atlanta, Ga. 
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recurring pain. diet low saturated fats 
widely used for weight reduction with the 
hope that over long term atherosclerosis 
may lessened. There yet evidence 
that diet agents lower the levels serum 
cholesterol alter the natural history athero- 
man. 

For those patients who develop angina dur- 
ing after meals, nitroglycerin 
and frequent small feedings with meals 
daily may indicated. Food should easily 
digestible and foods that induce gaseous dis- 
tention such cabbage, onions, garlic, dried 
beans, should eliminated. Constipation 
should avoided the use appropriate 
laxatives. The close relation between disten- 
tion the stomach intestines and develop- 
ment angina well known. 

shou!d avoided patients hav- 
ing frequent angina. Occasionally there 
striking decrease attacks 
when smoking omitted; most individuals, 
however, notice change the pain pattern. 

The initial onset angina pectoris may 
related myocardial infarction. When there 
abrupt change the pattern angina 
pectoris, one should suspect myocardial in- 
This may the result further 
the metabolic demands the myo- 
The latter might due prolonged 
emotional tension, acute infection, blood loss, 
the onset arrhythmia, pulmonary 
embolism, hypoglycemia, ete. Sharp curtail- 
ment physical activity period sev- 
eral weeks modified bed rest may 
followed, after the development collateral 
gradual improvement an- 
gina. Since angina, when severe, commonly 


] 
j 
| 
4 
: 
j 
| 


1152 


experienced the recumbent position, at- 
tacks may lessened sitting chair 
for most the day and having the head 
the bed elevated night. 

The classic association between emotional 
tension and angina demands recognition. The 
use sedatives may lessen the frequency 
attacks. Heavy sedation over period days 
when emotional factors are dominant may 
bring improvement. The long-term adminis- 
tration phenobarbital the usual doses 
should tried. There rarely any supe- 
riority the host more expensive tran- 
quilizing agents available the market. 
probable that the beneficial effect aleohol 
through its effect the central nervous 
system rather than any local effect the 
heart. Whiskey may relieve mild distress 
perhaps lessen attacks but little help 
with frequently recurring and prolonged at- 
tacks. The patient-physician relation im- 
portant, and strong reassurance and expert 
the knowledgeable physician may 
produce benefit. Some patients with severe 
angina pectoris improve spontaneously, and 
every patient should informed this fact. 
False optimism may back-fire but the 
edge that his condition not necessarily static 
and irrevocable may help sustain the weary 
patient. Reactive depression should sought 
for and treated. our opinion, the early 
cesses with the amine oxidase inhibitor drugs 
were probably due their effect the men- 
tal depression that often darkens the pic- 
ture severe angina pectoris. These drugs 
not alter the electrocardiogram the 
underlying coronary disease, and their use 
associated with side that include pos- 
tural hypotension. They should not used 
routinely the treatment angina but re- 
served for trial selected patients with re- 
fractory 

Arrhythmias including frequent premature 
beats may aggravate angina. Control 
arrhythmias occasionally beneficial. Fre- 
quent premature beats may times asso- 
ciated with myocardial insufficiency otherwise 
unrecognized, and digitalization may dissi- 
pate the arrhythmia and lessen the attacks, 


the digitalized patient, the occurrence 
coupling, paroxysmal atrial tachycardia with 
atrioventricular block, interference dissocia 
tion, ventricular atrial flutter 
fibrillation, demands temporary omission 
the drug and determination the need foi 
potassium replacement. Cellular depletion 
may despite normal serum values 
potassium. Persistent arrhythmias 
euthyroid patient may respond the 
have reported instances recurrent 
arrhythmias euthyroid patients associated 
with rapid turnover thyroxine the red 
cells that respond large doses inorganic 
iodine. Quinidine may lessen an- 
gina through prevention arrhythmia. 

Where nocturnal angina occurs, trial pe- 
riod digitalization advisable even though 
usual symptoms and signs left ventricular 
failure may lacking. Elevation the pul- 
monary artery and pu!monary capillary 
pressures may occur during angina pa- 
tients with hearts normal size.* Often times 
digitalization followed lessening the 
attacks. Chlorothiazide, 500 mg. daily, com- 
bined with accessory potassium salts may 
bring benefit through lessening interstitial 
pulmonary congestion and perhaps its effect 
lowering the blood volume. not widely 
appreciated that mild left ventricular failure 
may occur without diastolic gallop rhythm, 
rales, paroxysmal nocturnal dyspnea and 
the presence heart clinically normal 
size. 

Rauwolfia derivatives are generally ineffec- 
tive but the patient with anxiety 
and sinus may beneficial. The 
frequency side effects, particularly the de- 
velopment mental depression (up 
per cent cases), limits their use. Benefit 
may result from combination their psy- 
effect combined with slowing the pulse 
rate. Their use should undertaken only 
trial basis, with their common side effects 
well mind and with the caution that men- 
tal depression may appear only after many 
months therapy. 

When significant hypertension present, 
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attacks may lessen with lowering 
the blood pressure. Caution should exer- 
‘ised, since bouts prolonged pain may 
induced the blood pressure drops too low. 
general, one depends chlorothiazide de- 
rivatives with without Rauwolfia prep- 
aration and reluctantly adds one the 
ganglion-blocking agents, since they are dan- 
gerous. Apresoline should used cautiously, 
and only doses less than 100 mg. per day 
because the frequency tachycardia and 
pain with larger doses. The benefits from low- 
ered blood pressure are more marked the 
management congestive heart failure than 
the treatment angina pectoris. The place 
monamine oxidase inhibitors and the newer 
drugs the management 
hypertension still determined. 

tion may managed with some degree 
success; however, the common occurrence 
prolonged bouts pain requiring opiates 
the greatest problem the coronary 
disease. Such attacks independently 
usual precipitating causes and may not 
accompanied evidence muscle necrosis 
such changes, fever, 
elevated sedimentation rate, and elevations 
serum enzymes. Subendocardial infarction 
patchy nature may occur electrically 
silent areas. Such attacks may repeated 
over period many months and may even- 
tuate drug addiction. The precipitating 
remains unknown this time, but the 
possible effects release increased amounts 
catechol amines are under study. Only 
rarely does collateral develop suf- 
ficiently bring spontaneous improvement. 
One often wishes for transmural infarction, 
with the hope that alleviation will follow 
destruction the pain-producing focus. 
Prinzmetal al.5 have reported that Arlidin 
value, presumably reducing spasm 
the coronary arteries; but have been 
unable confirm its value. 

When angina frequent and disabling, and 
when repeated bouts prolonged pain have 
occurred and the condition has not improved 
over period months, the production 
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hypothyroidism the use radioactive 
iodine offers the best hope benefit. re- 
quires months before optimal effect 
obtained and even longer. 
may given single dose repeated 
doses. Thyroiditis may times produced, 
but responds brief period steroid 
therapy. The side effects myxedema may 
troublesome. Paresthesias and pains the 
extremities, abdominal swelling, puffiness 
the face, drowsiness, anemia, and weight gain 
are the most distressing symptoms. the 
onset symptoms small dose thyroid 
such 1/10 gr. instituted. Incre- 
ments are made intervals days, 
depending upon tolerance until level 
reached which pain and side effects are 
minimal. About two-thirds patients re- 
ceive benefit varying degree, and one-third 
are unaffected. Blumgart and associates® re- 
ported that per cent patients ob- 
tained excellent results, per cent had 
worthwhile results, and per cent had 
benefit. previous combined study from 
number clinics about per cent 1,070 
patients with angina showed 

Patients with thyrotoxicosis may have dra- 
matic improvement angina when normal 
metabolism restored. Study serum 
protein-bound iodine and uptake valu- 
able the detection masked thyrotoxicosis. 
Furthermore, the use scanning technics 
the presence adenoma may the 
times reveal toxicity even when other studies 
are normal. The administration 
appropriate doses thiouracil derivatives 
may bring lasting benefit. 

Angina pectoris secondary congenital 
acquired stenosis may alleviated fol- 
lowing aortic the trend 
this time surgical correction using open- 
heart technics with without coronary 
artery perfusion. The surgery aortic ste- 
nosis when has become symptomatic still 
leaves much desired. When angina 
secondary insufficiency, the patient 
under years age, and congestive heart 
failure can controlled, surgery with the 
insertion Hufnagel valve may bene- 
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ficial. Hufnagel’s hands the risk ap- 
proaches per cent.® 

aortitis may produce angina pec- 
toris either swelling and narrowing the 
aortic insufficiency. Antisyphilitic therapy 
with penicillin does not alter the disease 
this stage but should given the cus- 
tomary schedule 600,000 units procaine 
penicillin daily for days. 

Anticoagulants are widely employed the 
long-term treatment coronary disease, but 
they not alter the course angina pectoris. 
Many times they are used the hope that 
might prevented forestalled 
the face increasing frequency angina. 
one series per cent treated patients 
died, whereas per cent who stopped 
anticoagulants died, and another 
with impending infarction died.® The 
data are still Anticoagulants 
should used any instance which 
there suspicion pulmonary embolism. 
Refractory angina often improves when 
thromboembolism controlled. Some have 
recommended intermittent heparin 
management angina but beneficial effect 
has not been corroborated other studies. 

with all therapy, medical surgical, 
placebo effects make evaluation any drug 
surgical procedure difficult. Ligation 
the internal mammary artery example 
with claims benefit about per cent 
patients; but double-blind studies did not 
bear out the previous uncontrolled experi- 
The revascularization procedure 
Beck and consisting abra- 
sion the epicardium burr, instillation 
powdered silicate, and subtotal ligation 
the coronary sinus, has few adherents. The 
Vineberg implantation the 
internal mammary artery the myocardium 
debatable value. 

Harken claimed that improvement 
pain follows the application phenol 
the epicardium, presumably through destruc- 
tion pain fibers, but have observed 
substantial benefit small group cases. 
Thromboendarterectomy the coronary ar- 


teries still the experimental phase; 
severely ill patients died the proce 
been impractical because invariable throm 
bosis, and the problems direct relief 
occlusion are Sympa 
and rhizotomy for relief pai 
may require bilateral operations, and rhizot 
omy entails laminectomy. The risk anes 
thesia patients with refractory angina 
great. Painful causalgia common following 
nerve surgery and may more 
distressing than pain coronary disease over 
the period months its duration. 

Diabetes common accompaniment 
disease. When mild may well 
agents such Orinase, 0.5 1.0 Gm. 
times daily. There evidence that rigid 
diabetes alters the course 
coronary disease. Attempts control gly- 
and hyperglycemia strictly with medi- 
eation are fraught with dangers hypo- 
glycemia. Such attacks may induce angina 
myocardial The use NPH 
globin insulin appropriate amounts for 
more severe diabetes indicated. When dia- 
acidosis pain simulat- 
ing coronary pain may occur and the prob- 
lems differentiation are made more difficult 
the changes the ST-T interval due 
potassium shifts. These include prolongation 
Q-U interval, S-T depression, and T-wave 
inversion. Since myocardial may 
without the complaint pain the 
stuporous patient and since infarction may 
induce diabetic acidosis, well routinely 
check the electrocardiogram when there 
has been otherwise unexplained abrupt 
change the state. For the patient 
who has been receiving protamine zine insulin 
and develops refractory angina pectoris 
myocardial infarction, desirable 
change regular Lente insulin until the 
condition stabilized. 

Treatment anemia may change refrac- 
tory angina one that readily amenable. 
The increase oxygen-carrying capacity 
hemoglobin may obtained appropriate 
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such iron vitamin Occa- 
when blood loss has rapid 
eplacement may needed with transfusion 
red cells avoid pulmonary edema. 

Angina brief duration related usual 
causes may become refractory 
vith the onset infection and the conse- 
metabolic demands. Prompt 
and appropriate treatment pul- 
monary infection, urinary tract infection, and 
disease may beneficial. The 
overlooked urinary tract obstruction 
such that due prostatic disease may 
anginal attacks. The common occur- 
rence associated gallbladder disease poses 
problem. Cholecystectomy with prevention 
infections may lessen bouts 
pain; emphasized, however, that 
such surgery has direct effect the coro- 
nary circulation. Furthermore, the pres- 
ence angina decubitus the risk general 
anesthesia and any type major surgery 
approaches per cent. Elective surgery 
the patient with history angina pectoris 
effort, the other hand, carries risk 
the order per cent. 


Summario Interlingua 
revistate currentemente disponibile medios 
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Amine Oxidase Inhibitors 


Their Current Place the Therapy Cardiovascular Diseases 


HAVE HAD keen interest the 

monoamine oxidase inhibitors (MAO- 
inhibitors) from the time that 
first reported their benefits the prophylaxis 
angina pectoris. Together with two 
associates, Dr. Robert Oblath and Dr. 
Willard Zinn, have used four the 
available MAO-inhibitors—iproniazid, isocar- 
boxazid, beta-phenylisopropylhydrazine, and 
pivalylbenzhydrazine—in the treatment 
patients with myocardial ischemia. general 
find that our patients feel better under 
medication with iproniazid and its analogues 
than they had felt prior the administration 
these products. They are more alert, more 
cheerful, and they can more than was pos- 
sible formerly. other investigators have 
noted, under treatment with MAO-inhibitors 
patients previously disabled angina are 
able walk distances heretofore out the 
question for them and—as long they are 
receiving adequate dosages these drugs— 
they can about their daily activities within 
the limits dictated the state the myo- 
and prescribed for them their 
physicians without experiencing anginal pain 
even pressure. Once the drug stopped 
reduced below the effective level for the 
individual patient, his capacity for effort 
again becomes increasingly limited, and 
return his pretreatment inac- 
tivity. 

Patient-physician rapport tremendously 
improved under the the MAO- 
inhibitors. The patient assumes healthier 
attitude toward his disease and more hope- 
ful outlook toward the future outcome. 
Whereas remains aware petty annoy- 


From the Department Medicine (Cardiology), 
University Southern California School Medicine, 
Los Angeles, Calif. 


ances, now reacts toward these with 
tional detachment. Usually, tension and 
pression give way state relative 
quility. 

First employed for its an: 
properties alone, 
administration was found confer many 
other important benefits, which least 
—relief pain and the healing 
tissue—bear directly the problem pain 
prophylaxis cardiovascular disease. Under 
iproniazid therapy the influence toward heal- 
ing mesodermal tissue has proved out 
proportion any influence the chemical 
the tubercle organism alone. Relief from 
pain has been such that one patient with 
extensive destructive neoplasm the 
right pelvis, iproniazid administration has 
permitted hip movement and the 
discontinuance 200 mg. Demerol every 

Because its potent appetite-stimulating 
effects, iproniazid has been employed with 
profit the treatment poor appetite due 
hepatitis, cirrhosis, anorexia nervosa, poor 
nutritional state due duodenal ulcer, ulcer- 
ative colitis, wasting, and chronic 
psychogenic nausea without definite evi- 
dence 

contentment and even feelings elation 
often replace initial depression tubercular 
patients maintained iproniazid, this prep- 
aration and several its analogues have been 
widely used the treatment hypoactive 
and depressed patients. antici- 
pated, the antidepressive types MAO-inhib- 
itor are effective most cases depression, 
whatever the origin, and offer many advan- 
tages over electroconvulsive therapy, hereto- 
fore the only effective treatment the de- 
pressed psychiatric addition 
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beneficial effects mood and activity, 
administration has been found 
physician-patient rapport: the pa- 
‘ient both seeks and additionally receptive 
support and reassurance. 

All these elements—pain relief, healing 
tissues, appetite stimulation, 
physician-patient rapport, and eleva- 
ion mood—are most important the 
the patient with angina pectoris, 
vho not only limited his capacity for 
but usually very fearful the out- 
come his illness. 

Biochemical and Physiologic Results 
MAO-Inhibition 

The effect MAO-inhibitors serotonin 
metabolism has received particularly close 
attention, inasmuch iproniazid administra- 
times Following single dose 
iproniazid, the highest brain serotonin level 
attained within hours and tapers off 
within few repeated doses adminis- 
tered over several days not raise brain 
serotonin levels above the concentration pro- 
duced single dose.‘ Iproniazid has been 
shown have little effect the peripheral 
metabolism serotonin, with increase 
serotonin determinable blood, stomach, 
intestines, despite the marked increase 
brain serotonin.® 

Apparently, iproniazid does not exert 
significant effect the concentrations epi- 
nephrine the primary 
effect iproniazid seems not the 
level the amines themselves but their 
metabolites. measured the metabolism 
methyl-labeled epinephrine, the biochem- 
ical effects iproniazid man persist for 
weeks after cessation iproniazid ther- 
apy.® Some investigators believe that ipronia- 
zid may some way convert the tension 
created epinephrine into the euphoria 
often noted the patient maintained ipro- 
niazid—perhaps the diversion epi- 
nephrine methoxyepinephrine adreno- 
chrome its Patients who 
suffer from anxiety tension destroy adreno- 
chrome more rapidly than normal subjects 
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and following the administration 
adrenochrome adrenolutin, anxiety steadi- 

The central stimulant effects iproniazid 
appear due least part the action 
Other amines that are affected 
iproniazid administration include tyra- 
urinary tryptamine affords simple measure 
flection MAO-inhibition throughout the 
studies suggest that 
nervous stimulation iproniazid 
probably achieved through effect the 

Possible Bases for Antianginal Effectiveness 

MAO-Inhibitors 
Since the admitted!y fortuitous discovery 

that iproniazid relieves the 
pain angina pectoris, growing number 
investigations have been designed de- 
termine the possible bases for the alleviation 
chest pain these preparations. The first 
possible basis that comes mind is, course, 
psychic element. Inasmuch MAO-inhibi- 
tors purportedly increase physician-patient 
rapport and would therefore make the patient 
especially susceptible the- placebo effect 
important the evaluation antianginal 
medications, careful double-blind investiga- 
tions the MAO-inhibitors are 
most important, such the study conducted 
Shoshkes and his Newark 
Beth Israel Hospital. this 6-month study, 
per cent patients this series received 
good excellent relief from their angina 
within the first month iproniazid (23 per 
good; per cent, excellent), and 
per cent received good excellent relief 
within the second month (10 per cent, good; 
per cent, excellent). Substitution the 
placebo caused marked and sudden falling 
off improvement, with only per cent 
the patients claiming excellent response and 
per cent good response. This would indi- 
cate that although psychic element undoubt- 
edly involved the effectiveness ipronia- 
with any medication—this psychic 
element not the most important even 
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Table 


Ten Hydrazides That Have Received Considerable 
Use MAO-Inhibitors 


Iproniazid 


JB-516 


Phenelzine (beta-phenylethylhydrazine) 


Nialamide 
ethyl] hydrazine) 


Pivalylbenzhydrazine 
hydrazine) 


4-1027 (1- -2-isopropylhydrazine) 
4-1038 (DL-serine isopropylhydrazine) 

4-1385 (L-glutamie acid a-isopropylhydrazine) 
5-0700 

*The hydrazides generally cause increased drive and 
activity. Notable exceptions are acid hydra- 
zine, pivalybenzhydrazine, 
zine, which tend depress drive and activity: when 
suffering from psychomotor agitation hyperactivity, 
considerable clinical improvement results, followed 
patients already depressed and inhibited, glutamic 
acid hydrazine, pivalylbenzhydrazine benzyl-pico- 
linylhydrazine intensifies the syndrome dullness, 
fatigue, and lack initiative. 


major factor the antianginal effect the 
medication. 

Hard distinguish from the psychic ele- 
ment angina and antianginal prophylaxis 
the possibility specific rise the pain 
threshold. For time the belief was prevalent 
that the entire antianginal effect these 
preparations due their antidepressant 
effect; however, the development num- 
ber MAO-inhibitors that further depress 
rather than increase drive and activity indi- 
cates that the noteworthy antianginal effect 
the MAO-inhibitors quite separate from 
their antidepressant effect. table prep- 
arations that decrease rather than increase 
drive and activity are identified asterisks. 

Iproniazid, beta-phenylisopropylhydrazine, 
and related compounds have been shown 
possess analgesic activity the efficacy 
This analgesic activity particu- 
larly noteworthy when mesenchymal tissues 
are involved, although MAO-inhibitors also 
have been used successfully replace nar- 
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addicted individuals and have been 
demonstrated potentiate the peripheral 
analgesic activity 5-hydroxytryptophan 
and 

Central nervous system stimulation prob- 
ably important the effects 
the MAO-inhibitors. The antidepressant ef- 
fects these preparations are more likely 
present prior treatment. Often the amount 
initial psychomotor retardation not ap- 
parent until after the improvement caused 
the MAO-inhibitors. The high levels MAO- 
inhibitors fluid and brain 
pared with blood serum and other body tis- 
sues suggest that the central nervous system 
intimately involved MAO-inhibition. 

Because the many points similarity 
between the clinical effects ganglionic 
blockade and iproniazid administration, re- 
lationship has been postulated between gan- 
blockade and the antianginal attri- 
butes MAO-inhibitors. Certain the side 
effects MAO-inhibition are treated 
ganglionic blockade were fact involved. 
Nevertheless, MAO-inhibitors have been found 
block ganglia only perfused directly 
through isolated 

The antianginal effect these preparations 
may due part their 
effect. Pretreatment with isocarboxazid pro- 
tects against the severe, myocar- 
dial necroses which follow intraperitoneal in- 
jection isopropylarterenol into rats 
successive days. Inasmuch such necroses 
are due increased oxygen consumption and 
drop blood pressure, lessened severity 
such myocardial necrosis following isocar- 
boxazid may interpreted evidence 
oxygen-sparing effect, probably due inter- 
ference some oxidative 

seventh avenue investigation pos- 
sible coronary dilatation. The MAO-inhibitors 
have been shown cause coronary dilatation 
the isolated and the intact 
and serotonin—itself dilator sub- 
present the blood after MAO- 
stances, however, make unlikely that either 
inhibition MAO per the rise blood 
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rotonin levels following MAO-inhibitors 
the relief angina pectoris: 
dilatation very short duration, 
provide chronic relief anginal 
and, patients who need and respond 
MAO-inhibitors usually suffer from ad- 
atherosclerosis the coronary arter- 
question exists whether this type 
coronary artery would able 
significantly response amine po- 


Cardiovascular Effects the MAO-Inhibitors 

assessing the cardiovascular effects 
the MAO-inhibitors, one must keep factors 
mind: the natural history the disease, 
the recognized for these patients 
look for and exaggerate the magnitude and 
untoward reactions, and the 
placebo effect the medications. times 
ascertain whether events occur- 
ring during the course medication have 
heen caused the medication are the nat- 
ural result the underlying cardiovascular 
pathology. 


Effects Blood Pressure 


sion stemming from the administration 
iproniazid have been noted during the treat- 
ment patients with tuberculosis and psy- 
chiatrie depression, attention usually has been 
directed the dangers physical injury 
from falls attributable hypotension, espe- 
elderly persons. Only recently has 
attention been focused possible cardiovas- 
effects the MAO-inhibitors. Investi- 
gators have been sharply divided into 
camps: those who feel that the drugs should 
withheld from persons with known cardio- 
vascular impairment inasmuch they tend 
cause hypotension and thus may precipitate 
cerebrovascular and physicians 
who believe strongly that such events are 
the natural cerebrovascular 
disease and that the MAO-inhibitors not 
the likelihood cerebrovascular ac- 
general, agree with the second 
group and, when indicated, not deny 
patients despite the pres- 
ence cerebrovascular disease. 
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The hypotensive effects the MAO-inhibi- 
tors have led their trial antihypertensive 
agents, both alone and combination with 
chlorothiazide, which has antihypertensive 
tendency itself. Thus, Harnes*! noted defi- 
patients (88 per cent) these patients, 
blood pressure was also reduced when the 
supine position. reported the re- 
tensive patients (77 per patient had 
been taken off mecamylamine, mg. t.i.d.; 
when iproniazid, mg. t.i.d., was substituted 
for the ganglion-blocking agent, his base blood 
pressure dropped from 170/140 without medi- 
and 150/100 while was receiving 
mecamylamine, 110/70 while receiving ipro- 
niazid. Orvis and and 
have found iproniazid plus chlorothiazide 
beta-phenylisopropylhydrazine 
thiazide constitute effective antihyper- 
tensive regimen. 

Patients with hypertension severe degree 
require much decreased dosage other anti- 
hypertensive medication maintain safe 
blood pressure levels while taking MAO-in- 
hibitors. patient who 
had required 800 mg. hydralazine daily 
maintain level 150 mm. systolic: this 
level was maintained with 150 mg. ipronia- 
zid and only 100 mg. hydralazine per day. 

The action beta-phenylisopropylhydra- 
zine blood pressure similar that 
ganglion-blocking agents, according Sjo- 
erdsma the MAO-inhibitor superior 
that permits continual control with 
dose and avoids the side effects 
impotency, mydriasis, and severe constipa- 
tion. who considers iproniazid 
agent, reports that ipronia- 
zid helpful reducing blood pressure 
patients who have not responded who 
have been unable tolerate other blocking 
agents. 

Cautioning that alterations coronary 
circulation and consequent thrombosis may 
induced falls blood pressure during 
shock, Master and suggest that 
may contraindicated pa- 

tients with regularly low blood pressure (less 
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than 100 mm. Hg, systolic), often the 
case patients who have recently recovered 
from coronary 

rather than hypotension results from the ad- 
ministration MAO-inhibitors. One patient 
our series, who had been maintained satis- 
iproniazid, developed hyperten- 
sion when isocarboxazid was substituted for 
the iproniazid. Return the patient ipro- 
niazid resulted drop blood pressure 
level toward but not former levels. 


Effect the Anginal Syndrome due Coronary 
Artery Disease 


The MAO-inhibitors diminish both the in- 
tensity and frequency anginal pain and 
the capacity for exertion. Cesar- 
has noted, the greater the severity 
pain, the more pronounced the therapeutic 
response: After days treatment, per 
cent his patients who had had pain 
clinostatism were improved, were per 
cent who had had pain slight exertion, 
per cent who had had pain moderate exer- 
tion, and per cent who had suffered pain 
only with great exertion. has reported 
success per cent cases observed for 
series 300 whom has maintained the 
drug. These findings are typical results 
other series reported the literature. 
have found good excellent results about 
per cent our own patients. 

There some question whether the MAO- 
inhibitors merely exert symptomatic effect 
whether they possibly cause increase 
the the heart muscle itself. Cesar- 
and believed that iproniazid 
must exert direct action the level the 
myocardium. and 
Wolffe and found evidence that 
the underlying pathology improved. the 
should result significant 
improvement the electrocardiogram, this 
might interpreted evidence that these 
preparations improve myocardial action. 
found 
graphic modifications some instances, which 


GRIFFITH 


with increased coronary flow and cardiac 
put. Schweizer and von 
Nevertheless, LaDue (personal 
tion) reported have noted improveme 
the electrocardiograms patients studi 
with his electrocardiogram.’’ 


Effects the Peripheral Vasculature 

Reports the effects MAO-inhibitor 
ministration intermittent claudication are 
mixed, with several 
ing intermittent claudication for 
the first time under MAO-inhibitor 
and reporting benefit this 
condition. Casselas*® described patient who 
had been unable walk meters prior 
iproniazid therapy, but who able walk 
distance 1,250 meters (34 mile) without 
pain while MAO-inhibitor 
therapy. found that half the pa- 
tients his series could cover longer dis- 
tances, yet the end pain always forced 
them stop and rest. Presumably, cases 
intermittent claudication noted for the first 
time while the patient under MAO-inhibi- 
tor therapy are not direct effect the drug: 
alleviation anginal symptoms these pre- 
viously restricted persons enables them 
walk, thereby making evident their latent 
peripheral circulatory 

Color, temperature, and arterial oscillations 
remain unchanged the distal segment 
the lower Nevertheless, one instance 
impending gangrene observed 
showed improved blood supply, which ruled 
out probable amputation. Cossio found ipro- 
niazid very effective against the excruciating 
pain impending gangrene. Sherbel and 
found ointment containing 
per cent iproniazid ineffective when 
applied ischemic ulcers associated with ar- 
teriosclerosis obliterans. 


Infarction during MAO-Inhibitor Therapy 

platelets, serotonin believed reduce the 
duration local bleeding. has sug- 


Circulation, Volume XXII, December 1960 


SO 
a 
| q \ 
] 
; 
= 
4 


CORONARY HEART DISEASE 


gested that, potentiators serotonin, the 
MAO-inhibitors may influence the formation 
thrombi and evidence has 
been produced that this indeed the case. 
evidence, however, that iproniazid 
may chances sur- 
sou have shown, iproniazid adminis- 
tered for days prior the onset acute 
occlusion prevents death dogs 
them from the rapid onset ven- 
fibrillation. 


Preparations Available for Use 

more and more MAO-inhibitors become 
available for clinical trial and, subsequently, 
for use the treatment cardiovascular 
problems and other conditions, physicians 
will able not only tailor dosage the 
individual needs the patient but also 
choose the MAO-inhibitor (or type 
inhibitor) that will cause optimal improve- 
ment the patient’s condition. Five prepara- 
tions have undergone extensive clinical trials 
this country: iproniazid, isocarboxazid, 
beta-phenylisopropylhydrazine, nialamide, and 
phenelzine. 


Iproniazid 

The first and most widely used the MAO- 
inhibitors, iproniazid, accepted 
standard action, and other 
preparations are referred having ‘‘so 
many times the potency of’’ iproniazid. When 
used the massive dosages needed the 
therapy tuberculosis even the some- 
what lesser dosages that first were used the 
therapy patients, toxic side ef- 
were common. One the most serious 
side effects has been hypo- 
tension, which necessitated interruption 
cases. the newer analogues have been de- 
veloped, they have considerable extent 
replaced iproniazid the agent choice. 
Some investigators still prefer use ipronia- 
zid, either specifically for its hypotensive 
effect, small amounts (10 mg. 
daily) which: apparently are useful anti- 
anginal prophylaxis. 
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Even small doses such mg. ipronia- 
zid per day can relieve severity and frequency 
anginal seizures and increase exercise tol- 
Grauman,*® who employed this 
small dosage successfully treating pa- 
tients with severe nearly intractable 
angina. All patients this small series expe- 
rienced mood elevation while 
most striking antianginal benefits were 
achieved those individuals whom anxiety 
depressed state was important feature. 
Master and too, found that many 
patients could maintained small doses. 
Isocarboxazid 

This preparation purportedly times 
effective iproniazid inhibiting MAO 
vitro and times potent potentiating 
the central nervous system action 5-hydrox- 
ytryptophane mice. Its action far more 
potent the brain (33 times that ipronia- 
zid) than the heart times that ipronia- 
This potency makes pos- 
sible average clinical dose one quarter 
one fifth that iproniazid, and may 
the reduction frequency and se- 
verity side effects the newer 
preparation. have employed methods 
administering our younger 
and less seriously ill patients, have started 
with the maximum dosage order reach 
full effectiveness within the shortest possible 
and later have reduced dosage 
the smallest amount that served maintain 
the effect. older and more seri- 
ously ill patients, have administered small- 
amounts and divided doses. Although 
this might delay the energizing and anti- 
anginal effects the drug, wider margin 
safety exists. 

Over per cent our patients report ap- 
preciable benefit from isocarboxazid. 
rarely have administered above mg. per 
day: the majority our patients have 
achieved maximum benefit with mg. 
per day. This preparation has proved effec- 
tive and frequently more effective than 
iproniazid, and sometimes faster onset 
action. 
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Beta-phenylisopropylhydrazine 

Eight times potent inhibiting MAO 
inhibiting heart MAO and times effective 
have found isocarboxazid 
isopropylhydrazine about equally effective 
the prophylaxis angina pectoris. Our cus- 
tomary procedure provide patients ini- 
tially with mg. the preparation daily, 
divided doses. patients who receive com- 
plete relief pain with this dosage, later 
reduced mg. twice daily. reversible 
red-green color defect has been reported 
few patients extended therapy with large 
doses this agent. 

Beta-phenylisopropylhydrazine been 
used alone and combination with chloro- 
thiazide antihypertensive agent. the 
potentiate other hypotensive 
agents, lower doses each are recommended. 
Nialamide 

This preparation neither stimulant nor 
euphoriant. Nialamide has 
weak effect brain MAO (about half the 
iproniazid) and, perhaps for this 
reason, orthostatic hypotension has not been 
reported clinical trials with this agent. 
rule, onset and development the sympto- 
matic effects are gradual. Wolffe and 
report over per cent improvement 
patients who received nialamide for the 
relief angina pectoris, although these 
patients had had intractable angina status 
anginosus prior institution the drug. 
Administered patients with myxedema fol- 
lowing I'*! therapy, nialamide permits the 
use sufficient thyroid relieve hypothy- 
roid symptoms considerable extent with- 
out reinducing severe angina; nevertheless, 
has not been possible administer sufficient 
thyroid eliminate the myxedema com- 
pletely without producing recurrence the 
anginal 

Recommended initial dosage mg. 
nialamide daily, single divided doses. 
After the first week, the daily dosage re- 
vised upward downward steps 12.5 


mg., depending the patient’s 
ance. Once satisfactory response 
dosage reduced the maintenance level. 


Phenelzine (Beta-phenylethylhydrazine) 

This potent, fast-acting MAO-inhibitor 
patients with tension-fatigue 
Kimbal reported that phenelzine ma: 
edly reduces the frequency and severity 
migraine, and several investigators have fou 
number attacks angina pectoris. 
given intravenously intraduodenally 
anesthetized dogs, phenelzine allegedly 
marked increase coronary blood flow wiih 
only minimal elevation femoral arterial 
pressure. Dickel found that even 
eases which phenelzine had antidepres- 
sant effect, the drug nonetheless substantially 
improved the patient’s ability profit 
psychotherapy. 

Side effects have been relatively minor, with 
positive laboratory report nor clinical evi- 
dence organ damage blood 
580 Observed only few in- 
stances, orthostatic hypotension most likely 
patients with low pressures 
prior therapy response unusually 
large doses the drug. The hypotension 
not indication for stopping therapy 
usually disappears within few days after 
reduction 

The recommended starting dosage for most 
patients mg. daily, divided doses. 
response occurs within week, addi- 
tional mg. may given bedtime. 
After maximal clinical effect secured 
weeks) the dosage gradually reduced 
maintenance dosage about mg. daily 
every other 


Side Effects 

Reports side effects during MAO-inhibi 
tor therapy are frequent, but must remem 
ber that studies employing the 
technic, patients receiving placebo rather 
therapy also complain head 
aches, dizziness, itching, nausea, weakness 
tremors, diarrhea, and other untoward effecis 
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The only significant side effect have en- 
among our patients has been the 
severe orthostatic hypotension 
several patients who were maintained 
roniazid. Where needed for immediate effect, 
nethoxamine was administered. Under less 
circumstances cortisone hydrocorti- 
(12.5 mg. times daily) ACTH 
slowly absorbed form has yielded good 
Slight hypotension may controlled 
the administration amphe- 
amphetamine-like 
hypotension has not been nvted 
the patients have treated with pivalyl- 
benzhydrazine. 

Agitation has not been serious problem 
among our patients. noted, agitation can 
tion phenelthiazine, nonstimulating 
type MAO-inhibitor may substituted for 
the MAO-inhibitor use (table 1). 

Periorbital dependent edema may occur 
but usually will subside even without diuretic 
therapy after the second third week. For 
faster response, dosage can reduced slightly 
diuretic may employed. chloro- 
thiazide potentiated the MAO-inhibitors, 
prefer use organomercurials for this 
purpose except the instances which 
seek the potentiation chlorothiazide’s anti- 
hypertensive effect. 

Bladder bowel dysfunction may con- 
trolled the administration cholinergic 
stimulants, such ambenonium neostig- 
mine. Hyperreflexia and hyperkinesis mus- 
cle are indications excessive 
dosage. 

The administration vitamin pre- 
vent correct instances peripheral neur- 
itis. have not seen this side effect our 
patients. 

Both increases and decreases sexual 
potency and activity have been noted under 
MAO-inhibitor therapy. Unless marked hypo- 
tension present, alterations sexual de- 
sires and activity usually disappear after 
time without specific treatment. 

Dietary precautions may necessary 
prevent unwelcome gain weight. some 
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instances, the weight gain may due 
obstipation. 

the elderly patient especially, sharp 
drop systolic and diastolic blood pressure 
may result decreased cardiac output with 
failure and peripheral edema. Ef- 
fects these patients can minimized 
lowering the daily dose and administering the 
divided doses. Although 
this may delay energizing effects from 
additional weeks, wider margin safety 
provided this practice. 

Severe hepatitis has been reported 
patients undergoing iproniazid therapy, 
and few instances hepatitis have occurred 
patients treated with the newer MAO- 
inhibitors. Although hepatitis probably will 
extremely rare with the dosages now re- 
commended, physicians must remember that 
these are potentially hepatotoxic materials 
and extreme caution must exercised they 
are employed together with other agents 
have had instance hepatitis jaundice 
among our patients and attribute this large 
measure our continued alertness for signs 
symptoms impending toxicity side 
effects any sort. 

Serial studies hepatic function have 
easionally yielded values outside the normal 
range, but more frequently than similar 
values have appeared tests 
tion patients who are not MAO-inhibi- 
tors. The abnormal values have without excep- 
tion returned within normal range during 
MAO-inhibitor therapy. 


Conclusion 

Development the MAO-inhibitors un- 
questionably important forward step 
the treatment patients with angina pec- 
toris. They also are useful the treatment 
hypertension. Provided patients are care- 
fully observed for signs any untoward ef- 
fects and such tendencies are corrected 
immediately, side effects are exceedingly rare. 


Summario Interlingua 


disveloppamento inhibitores monoamino- 
oxydase sin dubita importante progresso 
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tractamento patientes con angina pectore. Tal 
inhibitores etiam utile tractamento hyper- 


tension. 


Providite que patientes meticulose- 


mente observate pro signos effectos adverse pro- 
vidite que tal tendentias corrigite immediate- 
mente, effectos lateral extrememente rar. 
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Comprehensive Care the Coronary Patient 


Challenge the Physician 


Herman M.D., Amasa Forp, M.D. 


MODERN should able 
secure competent evaluation his 
ual, and person with dis- 
order, order recognize the true extent 
the disability and provide appropriate, 
comprehensive care. treating patients with 
coronary disease the physician’s attention 
the past has been properly fixed assessing 
the injury and restoring physiologic 
function. This has been because coronary 
heart disease inflicts its most obvious and 
immediate damage the heart and its action. 
Today, however, the clinical picture 
coronary disease has developed more clearly, 
has become increasingly evident that prog- 
nosis for life and even for return pre-in- 
faretion cardiovascular function better than 
was previously thought. Most patients survive 
the acute attack into the stage convales- 
cence. Here, the impact this event the 
patient’s adjustment and his 
place the context society thrusts itself 
our attention. man who has heart at- 
tack is-at least likely think himself 
soul categorize himself coronary 
patient. The physician, the other hand, 
expected have intense preoccupation 
with his professional specialty and may, 
result, approach the patient’s problem pri- 
marily the level ‘‘heart disease’’ when 
fact the patient’s major impairment may 
recognizable only the light his social 
relationships, the psychic damage has 
suffered. 


This paper deals, therefore, with the impact 
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coronary disease the social, psycholog 


and physiologic balance the 
and presented sections: (1) the 


onary patient member society, (2) 


coronary patient individual, (3) 
coronary disease the physiologic balan: 
the individual, (4) clinical implications 
comprehensive care. 


The Coronary Patient Member Society 


Coronary heart disease major 
problem. Customarily our attention has been 
directed cultural factors, such diet, hab- 
its activity, and genetic patterns, which 
contribute the etiology the disease. To- 
day the time appropriate widen our 
viewpoint include the even more impressive 
impact the fully developed disease so- 
ciety. 

The United States America leads the 
world mortality from coronary heart dis- 
ease, with annual death rate 829 per 
100,000 men aged 64.1 The cardio- 
vascular-renal diseases account for per cent 
deaths this country. Coronary heart 
disease the largest category within this 
group, and the majority the 
per cent the living adults who are estimated 
have heart disease. Mortality and morbidity 
rapidly above the age 40, especial- 
men, with the result that coronary dis- 
ease removes disables the heads many 
and thereby disrupts family and 
work situations. looms over the middle-aged 
business executive and professional man 
one the most feared diseases, because its 
supposed relation the stress modern 
working conditions. has, fact, afflicted 
many men socially strategic roles, including 

the Presidency the United States 
America. 


attempt deal with some these 
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‘ects, our society has developed number 
formally and formally 
dealing with coronary disease. Some 
positive value the individual patient, 
hereas others are doubtful value, may 
«ven clearly injurious. 

Among informally agreed-upon patterns 
listed the attitudes various social 
groups which the patient belongs, 
such co-workers, family, and fellow pa- 
Attitudes may differ widely, according 
the orientation the group. For example, 
ihe company for which the patient works may 
stringent retirement rehiring policy 
will inhibit his return work. The pa- 
tient’s family may reinforce his fears, or, 
equally, give great encouragement his 
hopes; may powerfully influenced 
the attitude physician who belongs 
the restrictive the liberal 
treatment. 

second type informal social pattern 
the enlargement the roles physicians, 
nurses, social workers, and other health work- 
ers include the function reha- 
This type activity has, 
course, always been implicit what lay peo- 
ple expect the medical profession, but 
noteworthy that the responsibility has be- 
come much more specific the dimensions 
coronary disease have emerged. 

third informal social institution may 
seen the development socially legiti- 
matized ‘‘coronary role’’ for the patient, one 
which part the general ‘‘sick 
Such roles are most clearly seen popular 
literature, because literature mirror re- 
the hopes and fears its time. Sig- 
nificantly, the theme coronary disease has 
appeared advertisements, magazine articles, 
television programs, movies (‘‘The Last An- 
gry Man’’), and even comic strips (‘‘Rex 
Morgan, M.D.’’). distinguished medical 

journal recently published poem 
physician which epitomizes this 


Angina 


Within the breast 
Wherein each man must live 
bear the secret feel death 
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The miniscule derivative pain 

That swells, and fills, and overflows 

The arms, spreading stain. 

For talk, and laugh, and watch 

The free and easy living peers, 

How little they make what know, 
How all alone the heart, with all these fears. 


live sans exercise toil, 

Sans anger and without life’s daily moil. 

The nitrites add allegéd saving grace 

compensate for changes pace 

Sometimes wonder, after all said and done, 

Why don’t load the butter bun? 

Drink champagne punch for breakfast, chase the 
girls? 

Get roaring drunk, have several whirls, 

Flit near the flame with Scotch, mid skols and 
skirls? 

This greying reach days, this flattened scene, 

This uninspired vista the years, 

This living sine loving, sine strife, 

for the birds; just ask patient wife. 


Outstanding among popular concepts the 
coronary patient the belief that the disease 
connected ironically with excessive, self- 
driving ambition and that the attack—almost 
always grimly fatal—comes sort pun- 
ishment divine warning (see Thank God 

Inasmuch the man susceptible coro- 
nary disease pictured aggressively ambi- 
tious, there emphasis the attribute the 
general sick role that defined ‘‘obligation 
want get well.’’ This attribute has even 
led formalization the coronary role 
Clubs,’’ whose members meet 
exchange experiences and derive courage from 
the association with others similarly afflicted, 
live, prosper, even diet ‘‘prudent- 
ly.’’ Such institution has evident value for 
the coronary patient. may, however, ritual- 
ize his separation and retard his return 
the social pattern from which his disease ini- 
tially set him apart. 

are only one several 
formal patterns that have been developed 
deal with the social consequences coronary 
disease. There are, for example, Workmen’s 
Compensation rulings and legal precedents 
personal injury cases, second injury laws, spe- 
cial laws, (such the Utah special 
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insurance ratings, and, the field medicine, 
the development the subspecialty cardiac 
rehabilitation, with its experts, literature, 
task-oriented workshops, research, and Work 
Classification Although each category 
cited cast more less formal legal 
organizational code, none rigid. 
changes are constantly evolving our demo- 
society seeks more equitable solutions. 
The second injury law, for example, ab- 
solving the employer from responsibility for 
medical conditions that developed prior 
employment, protects him against some the 
consequences mounting compensation and 
personal injury Similarly, the Utah 
Plan sets mechanism for bringing to- 
gether and reconciling the often widely dis- 
parate medical and legal interpretations 
specific cases involving disease injury. The 
Work Classification Clinies the Ameri- 
can Heart Association have similar purpose 
and common pattern organization. They 
differ, however, such source 
financial support, eligibility, and the popula- 
tion served. 

Almost every coronary patient comes 
contact some time with one these formal 
social institutions, and this encounter may 
profit him financially therapeutically. 
the other hand, any formal institution shares 
with the ‘‘Coronary Clubs’’ the danger that 
tends perpetuate the coronary role be- 
yond its appropriate limits. Where this dan- 
ger recognized and dealt with appropri- 
ately, the Work Classification 
minimal. Where the system not self- 
correcting, may develop, 
and the motive return work may 
quenched the threatened loss compensa- 
tion income. enlarging his view beyond the 
traditional focus the patient alone, the 
physician learns how society deals with the 
legal, financial, and rehabilitation problems 
his coronary patients. The more com- 


prehends their behavior, the better can 
help them. 


The Coronary Patient Individual 
Coronary heart disease poses major emo- 
tional problem every patient. fact, emo- 
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tional reaction coronary heart disease 

predictable and characteristic 

the electrocardiogram serum 

The high incidence and prevalence the 

ease alone are enough invest with 

The importance the heart, 

physical integrity has been 

precious and vulnerable today. The patie 
who suffers myocardial infarction has 

vise his image himself the presence 

potential mortality. has been the 

ence Work Classification Clinics that 

reactions patients this injury 

are prominent almost every and 
many cases constitute the major 

Different human beings react differently 
similar Sex, age, social status, 
family background, and unique set per- 
sonal experiences, all have their modifying 
effects how particular individual reacts 
major illness, such myocardial infare- 
tion. 

Lindeman has clearly identified period 
work’’ through which bereaved per- 
son must pass order adjust successfully 
reaction tends produce perpetuate emo- 
tional disability. study 
Caron patients with recent myocardial 
infarction showed that, after initial period 
denial the significance the illness, 
which was almost universal, the patients fell 
about equally into main groups: those who 
continued deny minimize their illness, 
and those who recognized the seriousness 
the situation and displayed distinctly depres- 
sive year later, the patients who 
had shown the depressive reaction were less 
disabled than those who continued deny 
their illness. Thus, appears that the concept 
necessary ‘‘grief work’’ may have its paral- 
lel the emotional adjustments the patient 
with myocardial infarct. 

The period immediately following illness 
certainly time emotional crisis. Major 
disturbances the patient’s relations with 


Circulation, Volume XXII, December 1960 


1 
€ not 
11e 
lit 
iav 
le! 
iis 
ele 
in 
pl 
sl 
p 
= } 
1 
1 
] 
a 


her people have taken place, and needs 
notional support from any source, familiar 
new, which can tap. For many cor- 
patient, the enforced passivity during 
infarction may especially dis- 
‘asteful and often unacepetable. Such regi- 
the antithesis his usual self-suffi- 
ient, aggressive, dynamic, and driven person- 
lity. During the acute illness, the patient may 
and passively permit himself han- 
lled. dressed and undressed, fed, 
‘leaned, washed, helped with urination and 
lefecation, turned from one side the other 
his nakedness exposed nurse and doctor, 
regardless sex and conventional decen- 
cies. is, were, under orders, subjected 
hygienic routine that implies unfeel- 
ing disregard for his personal attitude and 
preferences. Characteristically, many adults 
sum this experience ‘‘being treated 
tions their The discerning 
physician recognizes the way individual 
patient meets the emotional crisis major 
illness and helps him face present and future 
medical realities, and finds outside help when 
needed, whether from family, friends, reli- 
gious counselor, psychiatrist. Caplan 
has pointed out, the relationship between 
family physician and his the 
physician particularly effective means pre- 
vent emotional disability without undertaking 
deep, formal psychotherapy.® 

Recent studies suggest that certain person- 
ality traits are more frequent among patients 
with coronary disease than among the general 
population. There much evidence that men 
develop more coronary disease than women. 
The endomesomorph—the muscular, somewhat 
fat person—appears more prone the 
disease than the ectomorph—the lean 
These constitutional types are said show 
certain characteristic personality traits. 
recent Swedish study identifies the following 
sets characteristics typical the 
patient: (1) tem- 
perament (warm, heavy, industrious, social, 
and (2) ‘‘hysteroidous’’ 
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temperament (agile, subjective, dramatic, 
Patients with coronary disease 
studied the Cleveland Work Classification 
respond physiologically standard 
testing and psychiatric interview- 
ing ways that are significantly different 
from the responses age-matched group 
group men selected manifesting in- 
tense, sustained drive for achievement and 
being continually involved competition 
and deadlines had much higher incidence 
coronary disease than another group with 
opposite None these studies 
proves decisively that personality primary 
factor the etiology coronary disease, but 
they lend objective support the clinical 
and popular impression the coronary pa- 
tient. patient who shares some all 
these characteristics will receive therapeutic 
advice and approach his own rehabilitation 
much the same way does other problems. 
The physician’s task will easier can 
recognize both typical and atypical features 
his patient’s behavior pattern and pre- 
pared for response similar that which the 
patient has previously shown other crises 
his life. 
Impact Coronary Disease the Physiologic 
Balance the Individual 
Reduction coronary inflow produces 
significant effects each indi- 
vidual that may demonstrated with vary- 
ing degrees difficulty. Coronary disease has 
been the ‘‘hidden disease’’ because 
the way which develops mani- 
fests itself clinically. Approximately one 
fourth the myocardial oceur 
such cases with unrecognized 
myocardial angina pectoris the 
effects may not apparent; yet 
they are present the form vague somatic 
discomfort, easy fatigability, reduced 
pacity work which the subject has ad- 
justed without concern awareness. 
approximately per cent the cases the 
sole physiologic effect sudden death. the 
remaining majority cases with overt cor- 
onary disease, the physiologic impact will 
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vary with the severity the disease, the 
ical course (angina pectoris, impending in- 
myocardial congestive 
failure), the effects therapy, and the emo- 
tional reactions the individual the dis- 


The Direct Effects Coronary Disease Cardiac 
Function 


There surprising paucity compre- 
hensive studies the effect the various 
stages coronary arteriosclerosis cardiac 
function and For example, little 
known the significance the 
found Enos per cent 
apparently healthy young men more 
lesions the same similar popu- 
yet, attempt has been made 
relate the poor performance fitness tests 
American youths the presence such 
lesions. 

With more advanced reduction coronary 
inflow, clinical signs and symptoms may ap- 
pear, accompanied alterations the con- 
tractile and electrical functions the heart. 

There is, however, wide range function 
different times the clinical course 
patients with coronary artery The 
output has been reported low 
low normal during the acute phase the in- 
After recovery, the resting cardiac 
output may not significantly lower than 
that subjects the same age. Meas- 
urements cardiac output alone during exer- 
cise not demonstrate difference between 
normal subjects and those patients with cor- 
onary disease who appear compensated clinic- 
ally and who perform the tests asympto- 
matically. However, differences the oxygen 
uptake during exercise may distinguish these 
two groups. studies have demon- 
strated the relatively good functional capacity 
patients with healed myocardial infarct. 
patients, the changes 
output, blood pressure, and circulation 
times during treadmill exercise (approxi- 
mately per minute) were indistin- 
guishable from normal controls. Much more 
strenuous effort can performed some 
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patients with healed infaret. recent 
study patients surviving years after 
infarction performed maximal sustained effort 
bicycle ergometer. One third the 
tients had maximal oxygen uptake the 
not much below that for untrained 
men. The others averaged calories per min- 
ute, well above the usual 
minute energy expenditure required mos 
our own experience, abou 
per cent patients with old 
infarets were able perform 2-step 
requiring average 480 Kg.M. per min- 
ute without symptoms 
changes. 

The spectrum function coronary pa- 
tients encompasses both those with angina 
decubitus and those with asymptomatic per- 
formance which approximates that the 
normal subject and which may distin- 
guished from the strictly normal only spe- 
cial high level tests. 

Some aspects the therapeutic regimen 
itself may exaggerate the physiologic signifi- 
cance coronary disease, their deleterious 
rather than beneficial effects. The continua- 
tion program restricted physical 
activities long after the episode acute in- 
may perpetuate the ill effects 
excessive bed rest. During World War II, 
Keys and his associates demonstrated that re- 
bed rest was associated with definite 
changes, loss nitrogen, phos- 
phorus, muscular wasting, decrease 
skeletal muscle tone, bone atrophy, vaso- 
motor and decrease cardiac 
output, blood volume, blood pressure, heart 
size, and exercise Healthy, nor- 
mal, young soldiers required from 
weeks recover their tolerance moderate 
exercise. Many such healthy subjects restricted 
bed for period several weeks showed 
relative rest, and manifested 
signs asthenia resum- 
ing physical activity, relatively rapid 
heart rate, feeling faintness and 
ness, weakness, and anxiety. Coronary pa- 
tients who have been excessively restricted 
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may also suffer similar ill effects bed rest, 
ind subsequent unfitness. such cases the 
poor physical fitness induced therapy may 
distinguish from the effects 
coronary disease per cardiovascular 

The emotional reactions the patient 
the advent coronary disease may strongly 
influence his physiologic function. signifi- 
role has been ascribed emotions the 
precipitation one half all cases acute 
myocardial The validity this 
has not been established, although 
great body supportive evidence currently 
accumulating. Emotional reactions mental 
stress elevate blood fats (nonesterified fatty 
lipoprotein) also, they the daytime 
production epinephrine and norepineph- 
rine they increase the systolic tension time 
index, i.e., myocardial oxygen consumption, 
independent body oxygen 
and possibly enhance blood The 
role emotions producing myo- 
there little reason doubt that the emo- 
tional reactions the coronary patient his 
illness may have significant effect his 
heart and work load during rest, 
especially pulse rate and 
blood pressure are evoked anxiety and 
frustrations. 

The physiologic impact coronary disease 
may persist, even after convalescence and 
restoration usual activities and 
Apparently, coronary patients have greater 
emotional reactivity than pa- 
tients. They show larger increments car- 
output rest and during 
wider excursions blood pressure and heart 
rate, and more epinephrine production during 
the working day.?° 


The cardiac output and 


dial oxygen consumption during strong emo- 
tions may well act like that thyrotoxicosis, 
anemia, fever, and tax the heart and pre- 
cipitate decompensation and coronary 
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Evaluation Function and Physical Fitness 
the Patient Recovering from Acute Myocardial 
Infarction 

The responsible physician not only evalu- 
ates the organic defect, but also assesses 
competently the functional capacity the 
patient with physiologically disordered 
heart. Since the physiologic impact can vary 
much, the functional capacity each indi- 
vidual must evaluated, not only from the 
very onset the illness, but serially, through 
the acute illness, convalescence, and, there- 
after, detect changes the course the 
disease and the effects treatment and 
diseases. the past, functiona! 
has been defined ‘‘an estimate 
what the patient’s heart will allow 
more modern view holds that the 
clinical evaluation represents expression 
opinion concerning the functional capacity 
the patient modified directly indi- 
rectly his disease. The capacity 
the coronary patient perform satisfactorily 
muscular efforts (physical fitness), 
and also have residual capacity meet 
greater demands (reserve), may affected 
not only the direct effects coronary 
arteriosclerosis and myocardial and 
fibrosis, but also physical training, 
and factors, such prolonged 
convalescence, loss physical fitness due 
restrictions, psychoneurosis, hyperventilation, 
acute infectious diseases, anemia, arthritis, 
age, pulmonary disease, and obesity (as men- 
tioned above). such the pertinence 
these factors should clearly recognized. 

The clinical evaluation capacity 
may made more precise history, 
relating signs and symptoms the 
stances which they develop, and energy 
requirements efforts. Inquiry into 
the response activities daily living yields 
valuab'e information regarding tolerance 
effort. For example, how far can the patient 
walk?—or how many flights stairs 
climb before noticing shortness 
pain the chest ?—fatigue ?—how long these 
symptoms persist after such exertion? Are 
there contributing modifying factors that 
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precipitate, modify, aggravate discom- 
The physician may infer that there 
reduction functional capacity when 
obtains history easy fatigability, need for 
additional rest, usually recognized independ- 
ently the patient, self-imposed restriction 
working hours, reduction the pace 
work, rest pauses, and curtail- 
ment usual recreational activities. 

During the acute illness and convalescence, 
the physician makes clinical avpraisal 
the changing fitness patients from their 
tolerance greater efforts. can estimate 
the level the patients’ fitness from 
the type life activities performed without 
distress. The caloric load increases from ap- 
proximately 1.25 per minute basal 
activity (sitting, standing, talking, lying 
down, i.e., slight physical activity) 2.5 
3.0 calories per minute wash, shave, dress, 
drive car; 4.0 6.0 per minute 
garden, play golf, walk briskly around 
the block, climb stairs, make beds, 
floors, i.e., moderate severe 

The historical method provides prepon- 
derantly subjective measure function and 
physical fitness, but may obscured the 
patient’s responses, work motiva- 
tion, social pressures, pain threshold, need 
deny pain. Nevertheless, correlations be- 
tween clinical evaluations, employing the 
classification the New York Heart Associa- 
tion, and objective functional testing have 
Factors that reduce the accuracy the 
ical impression have been unsatisfactory his- 
tory, failure evaluate the patient’s emo- 
tional status, excessive limitation physical 
activity the patient the physician, re- 
cent convalescence other disease, con- 
drug therapy. Despite these limita- 
tions, wider use the New York Heart 
Association classification has been advocated 
because correlated not only with physical 
fitness, but also with on-the-job work capacity 
and with 

Although these correlations exist, objec- 
tive functional measurement still may 
needed evaluate the cardiac reserve the 
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individual patient. Evaluation 
testing may redundant for patients th: 
opposite ends the clinical spectrum. 
majority coronary patients, however, 
between these extremes, with intermediat 
degrees impairment. this group tha 
the cardiologist’s skill defining thei 
status properly from clinical basis 

Just the historical method 
function has limitations, 
heart size limited value measure 
function. The importance determining 
size and shape the heart has been high 
lighted recent researches that confirm olde: 
observations: viz., the oxygen requirement 
the heart determined its size, 
expected from the law Fur- 
thermore, the same intraventricular tension- 
time index mean systolic pressure times 
duration systole) will require greater 
myocardial fiber tension large heart than 
small other words, since tension- 
time index the principal, not the sole 
determinant myocardial oxygen utiliza- 
the large heart consumes more oxygen 
develop the same intraventricular tension- 
time index. The large dilating heart ‘‘may 
that approaches finally could exceed the 
limit the available it, especially when 
coronary disease. Heart size significant 
approximating reserve patients with coro- 
nary artery disease, enlargement, and 
congestive failure, but limited coronary 
patients with normal size small hearts 
whose function restricted angina rather 
than myocardial insufficiency, power 
failure, and patients with localized enlarge- 
ment due ventricular aneurysm formation. 
The performance the latter may remark- 
ably good. 

Since there are methods currently avail- 
able that predict performance the basis 
measurements made rest (particularly 
disappointing the ballistocardiogram), ef- 
fort tests have been developed and widely 
used clinicians. Generally, they involve the 
use large muscle masses, require special 


Circulation, Volume XXII, December 1960 


tra 
col 
tes 
an 
qi 
Ss 
q a 
4 
4 
f q 


SYMPOSIUM CORONARY HEART DISEASE 


training motivation, and have en- 
ergy requirements comparable that 
contemplated work activities. The prolonged 
tests (such treadmill, bicycle ergometer) 
and the brief step tests (Master, Astrand, 
Cureton, Nylin, ete.) afford good basis for 
the evaluation the circulatory function and 
fiiness for steady state and peak efforts re- 
quiring approximately 5.0 6.0 and 8.0 cal- 
ories per the present time, except 
experimental studies, the use steady- 
state maximal work tests (10 
per minute) for patients seems inad- 
visable, since few occupations require this 
much effort. Even the submaximal work 
steady-state tests, such Astrand’s, which 
oxygen intake liters per minute 
may 

The need know the tolerance the car- 
diae both peak and steady-state efforts has 
been indicated recent observations on-the- 
job such subjects, well normal 
workers. usually peak effort and not sus- 
tained effort that the limiting factor 
determining the suitability job. Dock 
and steel mill perform 
high energy efforts spurts approximately 
1.5 2.0 minutes, followed periods rest 
equal duration. the factory, lower levels 
energy are sustained for somewhat longer 
periods, interspersed with rest periods which 
amount per cent the work 

The physician will find exercise tests more 
and evaluates the physiologic response 
terms multiple parameters, rather than 
solely the electrocardiogram. The most in- 
formative parameters include heart rate, 
blood pressure, electrocardiogram, cardiac 
output, approximated pulse pressure 
methods other methods, estimated myocar- 
dial oxygen consumption from tension-time 
index, and the recovery these parameters 
after the cessation exercise. Burton and 
others have reaffirmed the value the heart 
rate index the stress the heart. 
increase heart rate the ten- 
sion time and probably better than the work 
alone indication total energy require- 
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Other parameters include respiratory 
rate, oxygen debt, and blood lactate and 
pyruvate measures the degree anaero- 
energy liberation. This concept char- 
acterizing the heart terms multiple 
parameters analogizes with complex motor 
whose dysfunction can manifested 
changes and electrical adequacy 
and changes their coupling. Thus, there can 
power, i.e., muscular failure (inadequate 
output), valvular failure, coronary 
failure, and electrical failure (mechanism, 
conduction), well combinations thereof. 

evaluating the response the coronary 
patient exercise tests, the physician should 
recall that the primary purpose the test 
the assessment exercise tolerance. Exercise 
tests not establish diagnosis coronary 
insufficiency myocardial ischemia. fact, 
none the exercise tests specifically diag- 
coronary artery disease. Neither ab- 
normal changes nor ab- 
normal responses (delayed fall 
blood pressure after exercise and low ratio 
oxygen consumption during exercise 
gen debt) are specific for coronary artery 
disease, since they almost equal 
frequency patients with hypertensive car- 
diovascular disease, those with rheumatic 
heart disease, and lesser extent other- 
wise normal subjects.2> Additional informa- 
tion often required determine whether 
the response exercise due the heart 
disease per se, lack previous training, loss 
fitness, anxiety, age. Thus, critical 
rationalization function more meaning- 


ful, albeit more difficult, than its 


alone. 


Enhancement Cardiac Function and Fitness 
the Coronary Patient 

Currently new concept emerging that 
circulatory function the cardiac patient 
well that the normal individual may 
enhanced not only conventional treat- 
ment (weight reduction, early ambulation, 
drugs, relief anxiety) but also deliberate 
training. This concept has developed from the 
experiences work and sports physiologists 
who have demonstrated unequivocally that 
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fitness can enhanced training 
the fit and unfit subjects. Fit 
individuals show (a) less acceleration 
and lower systolic pressure, (b) larger stroke 
volume, lower blood lactate, (d) lower 
systolic tension time, equivalent lower myo- 
oxygen requirement, and (e) lower 
oxygen consumption, implying higher exter- 
nal and possibly higher internal 
Arterial pressure and pulse rate also return 
more rapidly resting levels after completion 
the work. The fit person shows (a) longer 
endurance before exhaustion, (b) higher oxy- 
gen consumption, less heart 
rate, and lower maximal rate, (d) larger 
stroke volume, (e) higher blood lactate, and 
more rapid return arterial pressure 
and heart rate pre-exercise 

addition, clinical and experimental evi- 
dence which emphasizes the 
value physical fitness normal subjects 
and patients with heart disease, and experi- 
mental animals. Sustained physical condition- 
ing reported associated (a) with 
greater longevity, (b) with lower general 
mortality rate tram con- 
with lower morbidity and 
lower mortality physically active patients 
with coronary disease than those who are 
inactive, (d) with slower pulse rates during 
performance emotionally charged and low 
body (e) with enhanced devel- 
opment collateral circulation 
(Eckstein), and with lesser atherosclerosis 
cholesterol-fed animals Fur- 
thermore, the ill effects and 
the beneficial effects work physical fit- 
ness have been recently 

The experiences gained the training 
normal subjects are now being applied cau- 
tiously the problems the patient with 
disease. The work performance 
patients with asthenia has 
been improved training, with resultant 
slower resting and work pulses, and restora- 


tion peripheral A-V oxygen extraction 


normal levels.** Cureton has reported that 
several cardiac patients showed smaller hearts 
after training program.** regard the 
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patient, although prophylactic train- 
ing programs have been widely heralded, they 
have had limited therapeutic application 
after the disease has appeared. obviously 
desirable enable the coronary patient 
obtain the possible benefits training, par- 
ticularly reduction systolic tension time, 
which would anticipated the basis 
the effects training normal subjects. 

Encouragement initiate training pro- 
grams coronary patients has been derived 
chiefly from the remarkable results early 
ambulation, and the experiences Work 
Classification and industrial physi- 
cians which demonsirated that coronary pa- 
tients work safely and successfully 
wide range jobs with high and low 
and environmental requirements, and that 
work capacity the can improve 
during recent conference 
exercise two groups investigators pre- 
sented favorable reports their preliminary 
experiences with progressive exercise pa- 
tients with old (more than months) myo- 
Precautionary measures 
during exercises included strict monitoring 
multiple physiologic parameters. The prin- 
ciples physical training developed sports 
physiologists were employed, including pro- 
gressive loading and adequate periods for re- 
covery. 

The objective improvement physical fit- 
ness individual coronary patients after 
progressive training was striking. selected 
instances, the trained coronary patients were 
more fit than so-called normal persons, fit 
unfit. One noteworthy case, trained 64-year- 
old man with old anterolateral myocardial 
infaret and left bundle-branch block ran 
miles minutes. later date per- 
formed steady-state exercise bicycle er- 
gometer 900 Kg.M. per minute with slower 
pulse rates than those reported for normal 
subjects similar 

For the present time, the practicing physi- 
cian may look askance these efforts train 
patients, although may ac- 
with the view Diem that ‘‘what 
good for the organs Zatopek, for the vessels 
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and the musculature Olympic champion, 
surely ought beneficial for those 
body weakling, individually prescribed and 
adapted The results current and 
future studies may yield practical informa- 
tion whether the individual patient can train 
his heart without the risk untoward effects, 
and without cumbersome laboratory monitor- 
ing; and whether and when systematic rest 
portant learn whether cardiac patient 
train his peripheral structures and thus 
relieve the burden upon his the 
meanwhile, the practicing physician should 
feel encouraged liberalize commonly im- 
posed physical restrictions and encourage the 
individual patient improve his physical fit- 
ness judiciously and progressively. 


Clinical Implications Comprehensive Care 

However skillfully the sociologist, the 
psychologist, and the physiologist dissect him, 
the patient stubbornly remains intact hu- 
man being, struggling back toward homeosta- 
sis with all the can muster. The 
practicing physician can help the patient 
recognize his needs the most important cat- 
egories, measure his resources, and ob- 
tain help. These functions, consistently 
performed and flexibly adapted long 
problems related the illness persist, con- 
stitute comprehensive care. 

First, the physician must define the pa- 
tient’s needs and resources. Most the neces- 
sary data can collected means the 
medical history and physical examination. 
The primary objective traditional history- 
taking has been help establish diagnosis. 
Another objective, and one less frequently 
emphasized the past, the evaluation 
reserve. this kind history- 
taking, relating symptoms activity, emo- 
tional events, and response therapy, that 
provides the basic data for rehabilitation. 
order make meaningful estimate func- 
tional capacity, the practicing physician 
should have working knowledge the en- 
ergy requirements common activities, 
the effects bed rest and ordi- 
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nary drugs, and the practical aspects 
the physiology and psychology 
should aware the many important 
interrelationships between the coronary dis- 
ease and the patient’s emotional and social 
life. For the coronary patient, most this 
information can coded conveniently the 
diagnostic, functional, and therapeutic classi- 
fication the New York State Heart Asso- 
ciation. Diagnosis and the delineation 
patient’s physiologic reserve can usually 
established adequately questioning, but 
may sometimes necessary supplement 
this with exercise tests and on-the-job obser- 
The application laboratory 
measures becomes more meaningful related 
the physical and emotional requirements 
the world which the patient lives, works, 
and plays. Work Classification are now 
available the physician and his patient 
many cities for consultation 
testing. 

The patient with established coronary dis- 
ease invariably has needs and depleted re- 
serves the psychologic and social spheres, 
well his biologic functioning. 
brings them part his medical problem 
into the physician’s office the hospital. The 
modern clinician must alert these prob- 
lems, not because expected solve them 
single-handedly, but because they seriously 
interfere with restoration physical health. 
Emotional reactions are integral part 
coronary disease the organic lesion. They 
must actively anticipated, coped with, 
when possible, prevented throughout the en- 
tire illness. 

Unfortunately, human needs and resources 
this type are less readily measurable and 
classifiable than their physiologic counter- 
parts, though this fact does not diminish their 
revision standard classifica- 
tion being undertaken the American 
Heart Association, and may possible 
introduce uniform descriptions these areas 
soon. Meanwhile, the physician can increase 
his own effectiveness being sure include 
his customary medical history assess- 
ment the patient’s social situation (family, 
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sexual, vocational, educational, and economic 
status), personality traits, and characteristic 
emotional patterns. The physician should take 
into account the effects the illness has had 
each. The aim the practicing physician 
should construct multidimensional 
picture his single frame ref- 
erence alone can adequately represent the sick 
person and reveal what, for him, are the real 
problems connected with his disease. The in- 
dividual practicing physician often the 
only person who able take truly com- 
prehensive view. 

Once the needs the patient are recog- 
nized, means must found meet them. 
The first step develop organized, spe- 
plan treatment. Drugs must pre- 
judiciously, with thought for their 
ease administration, and hazards. Ad- 
vice concerning diet and activity must take 
into consideration the patient’s personal and 
habits and preferences, and recog- 
nize what means him deprived 
familiar foods and activities. Every mode 
treatment must undertaken prudently, 
weighing its proved value for treatment and 
prevention against its inconveniences and 
dangers. Similar restraint and sound judg- 
ment also are needed the counseling and 
modify coronary atherosclerosis members 
the patient’s family. 

When comes filling social and emo- 
tional needs, however, the physician’s role 
changes from that diagnostician-therapist 
that diagnostician-planner. The same 
orderly thought process that derives diagno- 
sis and therapeutic plan from the data the 
history and physical examination can also de- 
fine the patient’s social and psychologic prob- 
lems and point the most effective solutions. 
But here becomes crucial for the physician 
recognize that the limits his professional 
skill not necessarily coincide with the ex- 
tent the needs related this particular 
illness. recognizes both his own limita- 
tions and the variety the patient’s difficul- 
ties, will the assistance the 
patient’s family and friends and special- 
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ists psychiatry, social work, vocational 
counseling. When physician turns others 
for appropriate help managing problems 
which not highly skilled, does not 
restrict his role abdicate his authority; 
rather, makes clear the patient that 
remains central position guide and 
counselor, seeing the problem whole, render- 
ing the kind help trained give, and 
delegating that for which others have more 
time and training. 

The first step toward meeting these diverse 
needs establish and maintain good com- 
munications with the patient and the key peo- 
ple who help him regain his equilibrium. 
Unless the patient’s family and employer 
have some understanding his capacities and 
progress, the physician’s plan for treatment 
may thwarted. the patient moves from 
the acute illness through convalescence and 
rehabilitation, there change the impor- 
tance and usefulness various health per- 
sonnel. first the nurse has more important 
role, and, later, the social worker and voca- 
tional the family always impor- 
tant. often only through them that diet, 
weight, and physical activity can regulated. 
Needs change, and the patient’s reaction 
his disease changes. Periodic review the 
whole situation makes possible flexible, dy- 
namic plan action that conforms the 
progress physiologic, psychologic, and so- 
cial rehabilitation. 


These three aspects derived from 


ogy, psychiatry, and sociology, outline our 
present concept rehabilitation. This concept 
offers challenge the traditional orientation 
the medical practitioner. Diagnosis and 
specific therapy should supplemented 
knowledgeable counsel regarding the many 
aspects life that are touched coronary 
disease. the practicing physician re- 
tain his central role the provision health 
for the patient with coronary disease, 
should develop competence work physiology 
and work together with the growing corps 
allied professional health workers. thus 
seeking with his patients the appropriate re- 
sponses all the major perturbations dis- 
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ease, will reaffirm the purpose 
medicine: help sick people find their way 
back integrity body, mind, and spirit. 


Summario Interlingua 


presente reporto impacto morbo 
super balancia social, psychologic, physi- 
(1) patiente coronari como membro del societate; 


patiente coronari como individuo; (3) im- 


morbo coronari super balancia physiologic 
del individuo; (4) inherentias del 
assistentia total. 


References 

J.: The epidemiology coronary 
disease. Progr. Cardiovas. Dis. 116, 1958. 

Parsons, T.: Social structure and pro- 
cess: the case modern medical practice. 
The Social System. Glencoe, Free Press, 
1951, Chap. 

D.: Angina. New England Med. 261: 
1282, 1959. 

Harrison, Y.: Thank God for Heart 
Attack. New York, Henry Holt, 1949. 

ROSENBAUM, AND BELKNAP, L.: Work 
and the Heart, New York, Paul Hoeber, 
1959. 5a, 482; 5b, 335; 272; 5d, 
30; 5i, 75; 5j, 200; 5k, 118; 
337; 5m, 209. 

LINDEMANN, E.: Symptomatology and manage- 
ment acute grief. Am. Psychiat. 101: 
141, 

Caron, H.: The factor illness. Cleveland 
Aspects Physical Disability, 
Highland View Hospital, November 1959. 

A.: Lecture: Role bodily illness 
mental life child. Psychoanalyt. Study 
the Child 71, 1952. 

G.: Practical steps for the family phy- 
sician the prevention emotional disorder. 
J.A.M.A. 170: 1497, 1959. 

GERTLER, M., AND WHITE, D.: Coronary 
Heart Disease Young Adults: Multi- 
disciplinary Study. Cambridge, Mass., Harvard 
University Press, 1954. 

ForssMAN, AND LINDEGARD, B.: The post- 
coronary patient. Psychosom. Res. 89, 
1958. 

HELLERSTEIN, K.: Unpublished observations. 

FRIEDMAN, M., AND ROSENMAN, H.: Associa- 
tion overt behavior pattern with 
blood and cardiovascular findings. J.A.M.A. 
169: 1286, 1959. 

TURELL, J., AND HELLERSTEIN, K.: Evalua- 

tion function relation specific 

physical activities following recovery from 


SYMPOSIUM CORONARY HEART DISEASE 


15. 


16. 


18. 


19. 


25. 


26. 


1177 


acute myocardial Progr. Cardiovas. 
Dis. 237, 1958. 

Enos, F., H., anp J.: 
Coronary disease among United States soldiers 
killed action Korea. J.A.M.A. 152: 1090, 
1953. 

A.: Deconditioning and reconditioning 
Clin. North America 25: 
442, 1945. 

F.: Role emotional stress pre- 
coronary occlusion. Am. Cardiol. 
590, 1959. 

L., R., AND H., JR.: 
The role the nervous system 
human lipid metabolism. Fifty-First Annual 
Meeting the American Society for Clinical 
Investigation, City, J., May 
1959. 

Grunpy, M., AND C.: Relationship 
mental stress serum lipoprotein 
and cholesterol levels. J.A.M.A. 171: 1794, 1959. 

AND ROSENMAN, H.: Excretion epineph- 
rine, norepinephrine, and other hormones 
men exhibiting behavior pattern (A) asso- 
ciated with coronary artery disease. Circula- 
tion 20: 698, 1959. 


serum cholesterol and blood time 
men subjected variation occupa- 
tional stress. 17: 852, 1958. 

P., Duncan, H., AND WOLFF, 
G.: Cireulatory dynamies before and after 
exercise subjects with and without structural 
heart disease during anxiety and relaxation. 
Clin. Invest. 28: 1535, 1949. 

Neu, N.: Rehabilitation the cardiac patient, 
13: 640, 1958. 

Criteria Committee: The New York Heart Asso- 
ciation Nomenclature and Criteria for the 
Diagnosis Diseases the Heart and Blood 
Vessels, Ed. New York, New York Heart 
Assn., 1953. 

HELLERSTEIN, K., AND Forp, B.:Rehabili- 
tation the patient. J.A.M.A. 164: 
225, 1957. 

A.: Evaluation functional capacity 
patients with cardiovascular disease. Geriat- 
ries 12: 317, 1957. 


ture Longshoremen. University California, 
Los Angeles, Cal., Report No. 59-20, June, 1959. 
Forp, B., HELLERSTEIN, K., TURELL, 
J.: Work and heart disease II. physiologic 
study steel mill. Circulation 20: 537, 1959. 
AND Work and heart disease physio- 
study the factory. Circulation 18: 
823, 1958. 


20. 
23. 
28. 
29. 


1178 


30. 


31. 


33. 


J.: Physiology Health and Dis- 
ease, Ed. Philadelphia, Lea Febiger, 1949. 

Morris, N., A., RAFFLE, B., 
G., AND Parks, W.: Coronary 
heart disease and physical activity work— 
evidence national necropsy survey. Brit. 


W.: Das Faulengerherz: die pathogentische 


Bedeutung Wein. klin. 
70: 709, 1958. 

T.: Vasoregulative asthenia therapy 
physical training. Aerztl. Forsch. 12: 425, 
1958. 

CurETON, K.: Shrinkage the heart size 
associated with improved cardiovascular con- 
dition due progressive physical training 


35. 


36. 


37. 


38. 


39. 


HELLERSTEIN, FORD 


three middle aged men. Phys. Ment. 
Rehab. 10: 75, 1956. 

HAFKENSCHIEL, J., AND HELLERSTEIN, K.: 
Discussions the Seminar the Electro- 
eardiographic Exercise Test, Burlington, 
September 19-20, 1959. 

HOLLMAN, W.: Der Arbeits-und Trainingseinfluss 
auf Kreislauf und Atmung, Darmstadt, Ger- 
many, Dietrich Steinkopff, 1959. 

LEHMANN, G.: Praktische Arbeitsphysiologie, 
Stuttgart, Germany, Georg Thieme, 1953. 

energy expenditure. Physiol. Rev. 35: 801, 1955. 

H.: Young Man Luther. Study 
Psychoanalysis and History. New York, 
Norton, 1958. 


Now, happen convinced that variety much more than the spice life: 
variety comes very near being the most reliable guarantee survival that possess. 
Life forever trying new combinations, different arrangements, various experiments.— 
M.D. Challenges Contemporary Medicine. New York, Univer- 


sity Press, 1956, 95. 


Circulation, Volume XXII, December 1960 


CLINICAL PROGRESS 


Russian Research the Role Visceral 
Reflexes Coronary Insufficiency 


Ernst M.D. 


ROLE the central nervous system 
the pathogenesis cardiovascular dis- 
ease has been emphasized the Russian 
This concept perhaps most 
pronounced their research arterial 
but applied also coronary 
artery disease, and particularly angina 
The large experimental and clinical mate- 
rial accumulated the past decade 
Russian authors cannot reviewed detail 
this article. few representative refer- 
ences, however, are given general back- 
ground for the main topic: the effect 
reflexes from gastrointestinal receptors 
coronary insufficiency. prolonged experi- 
mental neurosis monkeys, produced 
conflicting conditioned some 
the animals changes de- 
veloped that were identical those human 
left ventricular ischemia. Apparent angina 
attacks developed, and one monkey died 
Vovsi® found pronounced changes the elec- 
troencephalogram patients with coro- 
nary artery disease during attacks angina 
pectoris, together with typical S-T depression 
the electrocardiogram. Zamislova and Bod- 
reported higher incidence disturb- 
ance the electroencephalogram and other 
central nervous system functions pa- 
tients with coronary heart disease than 
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healthy subjects. Gukasyan and 
stressed the role the central nervous system 
the development myocardial 
the basis clinical impression. Since cen- 
tral nervous system effects the heart have 
mediated through the autonomic nervous 
system, effects stimulation autonomic 
centers, vagal, sympathetic, and cardiac 
nerves coronary circulation have been stu- 
died rather large scale. Ligature one 
branch the left coronary artery produces 
spasm other branches, which can abol- 
ished bilateral block.® 
After ligation the anterior descending 
branch the left coronary artery dogs the 
majority animals did not develop myocar- 
dial but vagal stimulation after 
ligature produced 

Similar results were obtained Kuzmina- 
Vagal stimulation immediately 
after ligation the anterior descending 
branch the left coronary artery dogs, 
and even days later, increased the size 
the together with hemorrhages and 
edema. Infarction after ligation this artery 
keys, dogs, local anesthesia the 
arterial wall, the site the ligature, with 
per cent cocaine per cent procaine, 
whereas all control animals (without 
local anesthesia) myocardial infarction de- 
vagal stimulation acceler- 
ated the development electrocardiographic 
abnormalities rabbits and experimental 
atherosclerosis produced cholesterol feed- 

These results have found appli- 
the treatment patients with coro- 
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nary heart disease means procaine block 
the substernal mediastinum. 
injected ml. 0.5 per cent procaine 
solution patients, intervals from daily 
weekly (total 320 injections). This pro- 
cedure stopped anginal attacks patients 
after the second injection, and there was 
reduction the frequency and severity 
the attacks. Exercise tolerance increased 
most patients. The electrocardiogram im- 
proved patients (disappearance ven- 
tricular extrasystoles, less pronounced S-T 
depression and inversion). Side effects 
the injection (general weakness and vertigo) 
disappear usually after minutes, but 
were more prolonged and severe patients. 
The author considered blood pressure over 
200/110 below 90/50 contraindication 
this technic. The favorable results repeated 
intrathoracic procaine block were confirmed 
Bulatov and who used for the 
first injection ml., and for subsequent 
injections 100 120 ml. 0.5 per cent pro- 
219 injections patients. Only patients 
did not show auy improvement; 36, the 
results were excellent (disappearance effort 
angina), and moderate improvement was 
patients the absence anginal attacks 

These results may considered basis 
for studies reflex effects stimulation 
visceral receptors coronary circulation. 
variety visceral receptors was studied, but 
the effect the stimulation gastrointestinal 
receptors appears the most important 
view the known relationship between 
gastrointestinal symptoms and coronary in- 
myocardial The pre- 
vious experimental work seems have been 
limited the effect mechanical stimulation 
gastrointestinal receptors coronary cir- 
culation. 

distention produced dogs reflex 
constriction the coronary This 
was confirmed Gilbert, Fenn, and 
who measured the flow the circumflex 
branch the left coronary artery means 
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thermostromuhr after the chest was 
closed. decrease the coronary blood flow 
vented atropine. 

One the most thorough investigations 
the effect gastrointestinal stimulation has 
been performed Ganelina over the 
past years. Ganelina also started with the 
effect mechanical stimulation, but rather 
than direct measurement the coronary flow, 
electrocardiographic changes were used 
changes are 
less specific than measurement coronary 
blood flow, but have the advantage easier 
application, facilitating experiments an- 
imals large scale and application man. 
Inflation ligated intestinal loops 
only minor changes 
with experimental cardiovascular pathology 
(arterial hypertension produced deafferen- 
tiation, atherosclerosis produced cholesterol 
feeding) pronounced electrocardiographic 
changes occurred (mostly inversion). Fig. 
shows one example from Ganelina’s experi- 
Ganelina extended her work chem- 
ical stimulation, which has not been studied 
before, and has pertinent clinical applica- 
tions. 

Chemical perfused, iso- 
lated intestinal loops situ with intact inner- 
vation with gamma acetylcholine 
produced normal anesthetized cats 
changes small varia- 
tion the wave, not exceeding mm. 
pronounced electrocardiographic 
(abnormal inversion, reversal 
inverted ventricular bigeminy) de- 
myocarditis, produced repeated 
venous injection caffeine benzoate and 
epinephrine. The myocarditis was confirmed 
autopsy. The changes 
were prevented prior denervation the 
intestinal loop topical procaine applica- 
tion (fig. 2). great interest that the 
heart was sensitized mechanical chem- 
ical stimulation visceral receptors 
pathology. 
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Figure 
Electrocardiogram rabbit with experimental arterial hypertension and athero- 
sclerosis. before the experiment; after preparation the intestinal loop 
(ligation)—no essential changes; during inflation the intestinal loop (80 mm. 
Hg.)—T wave inversion leads and III; minutes after release inflation 
pressure—T, and small positive, but still smaller than (Reproduced from 


figure 1). 


Increased sensitivity the heart acety- 
choline stimulation the isolated intestinal 
with intestinal obstruction (S-T depression, 
experimental hypercholesteremia and prob- 
ably early atherosclerosis produced choles- 
terol feeding and methylthiouracil over 
period several months, chemical stimula- 
tion (1/4 per cent HCl) intestinal 
loop through fistula produced partial inver- 
same dogs before 

Oral application mustard starch 
capsule produced comparatively small changes 
the electrocardiogram about half 
healthy subjects and pronounced changes 
patients with coronary The 
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subdivision ‘‘small’’ and ‘‘large’’ changes 
was arbitrary. The ‘‘large’’ changes include 
P-R prolongation over 0.04 second, changes 
more leads over 0.5 O.75 mm., 
displacement (critical values are not 
given). These criteria are fairly The 
example ‘‘large’’ changes patient with 
coronary heart disease (fig. 3), however, 
not impressive comparison with positive 
exercise hypoxemia test (of which Ganelina 
aware), with abnormal meal 
Ganelina’s material was later enlarged 181 
subjects, including normal subjects, pa- 
tients with arterial hypertension, patients 
with gastrointestinal disease, and 106 patients 
with atherosclerosis (41 combined with arte- 
rial hypertension, and combined with 
gastrointestinal disease). There were sig- 


| | 
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Figure 
Electrocardiogram cat with experimental myocarditis. Leads I-III. before 
perfusion isolated loop; injection gamma acetylcholine; minutes 
later; injection acetycholine after preceding injection procaine. (Reproduced 


from figure 2). 


nificant electrocardiographic changes 
placebo experiments (empty starch cap- 

changes the electrocardiogram 
(as defined the author) occurred 
minutes after ingestion the mustard cap- 
sule the 106 patients with athero- 
sclerosis, patients with gastro- 
intestinal disease, hypertensive pa- 
tients, and the control subjects. 
patients with coronary heart disease, the 
changes occurred the S-T segment and 
wave, whereas patients with gastrointes- 
tinal disease prolongation the P-R interval 
(with without changes was more 
frequent. The changes were less 
frequent advanced coronary disease than 
earlier phase, possibly due greater 
rigidity coronary vessels. about half 
the patients with larger electrocardiographic 
changes after mustard ingestion, ar- 
tery disease was associated with gastrointes- 


this group. The combination gastrointes- 
tinal and coronary disease, therefore, increases 
greatly the frequency electrocardiographic 
changes after mustard ingestion. 

also found greater incidence 
‘‘large’’ changes after 
mustard ingestion patients with blood cho- 
lesterol over 200 per cent than those below 
this The scatter fairly large, but 
according Ganelina, the difference the 
distribution approaches statistical significance. 
Ganelina considered the gastric stimulation 
with mustard comparatively mild stimu- 
lus, and expected greater electrocardiographic 
changes with increase the stimulus strength. 
gastrointestinal disease (gastroenteritis, 
food poisoning) may involve strong chemical 
stimulation, Ganelina analyzed the records 
486 patients with myocardial infarction hos- 
pitalized from 1945 1952. patients, 
acute gastritis gastroenteritis was consid- 
ered present preceding myocardial 
infarction. Ganelina thought that acute gas- 
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Figure 
Electrocardiogram patient with coronary heart disease. basal condition; 
after ingestion mustard capsule flattening and T,, slight notching 
CR,, prolongation P-R interval; minutes later—reversal changes. (Repro- 


duced from figure 1). 


troenteritis may the direct underlying 
cause the development the infarct. This 
group patients only small percent- 
age the total, but apparently rigid criteria 
were used the analysis the charts, and 
the number patients with gastroenteritis 
preceding the infarct may well have been 
larger. acute myocardial infarction, gastro- 
intestinal symptoms were present the 
majority patients,* and one third all 
cases there were data previous gastrointes- 
tinal disease (gastritis, gastrointestinal infec- 
tions, overeating, large consump- 
tion). These results are corroborated 
case report Prikazchikov and 
severe coronary insufficiency with inversion 
intestinal arterial occlusion. Ganelina, the 
basis her experiments and clinical data, 


*The number patients and the time observa- 
tion and not given, but probably refer more recent 
material, and the prevalence gastrointestinal 
symptoms myocardial infarction corresponds 
general experience. 
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considered the presence gastrointestinal 
disease patients with coronary heart disease 
major contributing factor the develop- 
ment acute coronary insufficiency and myo- 
eardial and not merely symp- 
ton it. The results stress the importance 
treatment disorders, and 
proper dietary regime, coronary artery 
disease. 

Since meal intake includes mechanical 
well chemical gastrointestinal stimulation, 
the reflex mechanisms investigated Gane- 
lina may well the electro- 
changes after and 
particularly the abnormal response 
substantial percentage patients with coro- 
nary artery diagnostic test 
the meal test appears superior Gane- 
lina’s mustard test, because the availability 
larger, statistically analyzed control 
and the more pronounced electrocar- 
Ganelina, however, was primarily concerned 
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with the mechanism involved and its signi- 
coronary insufficiency and myocar- 
dial infarction. 

seems that the possibility gastro- 
intestinal symptoms acute myocardial in- 
should also considered, other 
words, two-way reflex situation resulting 
vicious Even the gastrointestinal 
symptoms are secondary, they may well 
complicating factor the extent severity 
the ventricular ischemia, ac- 
cording Ganelina’s results. 


Summario Interlingua 

vaste litteratura russe relative thema sub 
citate supporto del these effecto reflexos 
gastrointestinal super insufficientia 

conclusion autor nota possibilitate del 
phenomeno contrari, symptomas gastrointesti- 
nal como reflexo acute infarcimento myocardial. 
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PHYSICAL SIGNS 
Vogelpoel, L., Nellen, M., Swanepoel, A., and 

Schrire, V.: The Use Amyl Nitrite the 

Diagnosis Systolic Murmurs. Lancet 810 

(Nov. 14), 1959. 

Inhalation amyl nitrite produces initial 
drop blood pressure followed in- 
creased filling the right heart and increased 
forward flow. The authors describe its effect 
murmurs various causes and its use 
diagnosis. Murmurs were noted and 
amyl nitrite was then inhaled. Marked tachy- 
eardia and flush signaled the end point. Hypo- 
tension and persisted for 
seconds. The aortic second sound 
eame softer because hypotension and the first 
sound much louder because 
summation gallop frequently developed. Left- 
shorter and softer, the change being maximal 
shortly after inhalation. small ventricular 
septal defects, the softening and shortening 
the murmur were shown due the pro- 
nounced drop pressure gradient between left 
and right ventricle. large ventricular septal 
defects, the effect was less consistent. patent 
ductus, marked reduction the aorticopulmo- 
nary gradient accounted for the disappearance 
the component and marked shortening 
the left ventricular-left atrial gradient was re- 
duced, and the murmur was shortened but the 
murmur tricuspid incompetence was increased. 
With the exception Fallot’s tetralogy, ejection 
murmurs became louder. The increase loudness 
was much greater and more sustained when the 
murmur resulted from stenosis than from 
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flow. was more striking 
monary than aortic stenosis. ejection mur- 
murs not due stenosis, the increased loudness 
was seldom great and simply paralleled the in- 
ereased cardiac rate. The presence combined 
lesions modified the response according the 
relative size the defects. Changes 
murmurs also consistent with the above 
hemodynamie changes. The effect nitrite 
was much less striking when cardiac failure was 
present imminent. This test, which simple 
and harmless, can help the bedside 
differentiation ventricular septal from 
pulmonary stenosis, pulmonary stenosis from Fal- 
lot’s tetralogy, and stenosis from mitral 
ineompetence. 


PHYSIOLOGY 


Abel, H.: the Relation the Ventricular 
Gradient Stroke Volume. Kreis- 
laufforsch. 48: 757 (Aug.), 1959. 

normal persons patients with mild 
hypertension exercise caused increase ventric- 
ular stroke volume (determined from the force- 
free displacement ballistocardiogram Klensch) 
accompanied diminished amplitude the 
frontal plane ventricular gradient (QRST area). 
However, the heart rate was always accelerated. 
Changes the intrapulmonary pressure caused 
the stroke volume some eases decrease about 
times without change heart rate ventricu- 
lar gradient. some cases, stroke 
volume was accompanied decrease the 
gradient, but this was caused decreased area 
the QRS complex while the wave showed 
significant changes. concluded that physio- 
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changes ventricular stroke volume alone 
not cause any significant changes the 
ventricular gradient. 

LEPESCHKIN 


Benitez, D., Holmgren, B., and Middleton, 
Sympathetic Cardiac Stimulating Fibers the 
Vagi. Am. Physiol. 197: 739 (Oct.), 1959. 
The effects obtained stimulation 

the vagus nerve were studied the isolated 

heart preparation cats, perfused with Tyrode’s 
solution according Langendorff’s technic. High 
cervical stimulation the vagus produced slight 
positive and chronotropic effects 
the atropinized heart. Excitation the 
thoracic portion produced intense stimu- 
lation. The cardiac stimulating effect was not 
influenced supra-nodose infra-nodose vagot- 
omy. Complete cervical and upper sym- 
pathectomy abolished vagal cardiac stimulation. 

concluded that fibers that join 

the vagal trunk the lower cervical and, per- 

haps, the upper level, are responsible 
for the positive chronotropic and inotropic ef- 
obtained when stimulating the intact 
degenerated vagus nerve. 


Cooper, T., Willman, L., Zafiracopoulos, P., 
and Hanlon, R.: Effect Prophylactic 
Digitalization Myocardial Function after 
Elective Cardiac Arrest. Ann. Surg. 151: 
(Jan.), 1960. 

has been observed that myocardial failure 
principal cause mortality and morbidity 
after extended periods elective cardiac arrest. 
also known that digitalis improves cardiac 
function the presence cardiac failure. This 
study was undertaken determine what pre- 
digitalization would accomplish improving the 
eardiac function arrest induced 
potassium citrate the normothermic dog. 
Cardiac output, mean arterial pressure, and left 
ventricular stroke work were before 
and after cardiac arrest. Cardiac output and 
left ventricular stroke work were markedly 
reduced following arrest. Blood pressure was 
maintained due evident increased peripherai 
vasoconstriction. all animals given predigi- 
talization, cardiac output, although depressed, 
was significantly better than the control ani- 
mals. Left ventricular stroke work was gram- 
meters compared with the nondigitalized group, 
which were unable exceed 9.1 grammeters. 
Similar results have been reported these in- 
vestigators when hypothermia was employed in- 
stead The mechanism 
which this occurs unknown. Whether this 
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basis predigitalization warranted the non- 
failing heart questioned because the possi- 
bility induced serious arrhythmias and the 
tendency digitalis reduce output. 
However, this study does provide evidence favor- 
ing predigitalization possible means for 
reducing morbidity and mortality when 
plegia must used. 
LEVINSON 


Cope, L.: Suppressive Effect Carotid Sinus 
Stimulation Premature Ventricular Beats 
Certain Instances. Am. Cardiol. 314 
(Sept.), 1959. 

Stimulation one the other carotid sinus 
repeatedly was found abolish decrease the 
number premature ventricular beats pa- 
tients aged years, only whom had 
evident organic heart disease. The effect began 
promptly after onset stimulation and continued 
for varying periods afterward. The heart rates 
were usually rapid before stimulation and slow- 
ing regularly The possible mechanisms 
premature ventricular beat suppression are 
discussed, particularly those related nervous 
influences. 


Daly, B., and Daly, B.: The Effects 
Stimulation the Carotid Body Chemore- 
ceptors the Pulmonary Vascular Bed 
the Dog: The “Vasosensory Controlled Per- 
fused Living Animal” Preparation. Physiol. 
148: 201 (Oct.), 1959. 

dog preparation described which blood 
flow through the greater and lesser circulations 
under independent control and which sepa- 
rate perfusions the carotid bifurcation, aortic 
arch, cerebral regions and vascular bed the 
abdominal aorta are maintained. this tech- 
nic, possible determine the reflex re- 
sponse any vascular territory uncomplicated 
the effects secondary reflex humoral 
stimuli produced the primary stimulus. Stim- 
ulation the carotid body chemoreceptors with 
blood produced unpredictable changes 
the pulmonary vascular resistance when blood 
was flowing through the bronchial vascular sys- 
tem but the bronchial blood flow was tempo- 
rarily interrupted, the chemoreceptor stimulation 
invariably produced increase pulmonary 
vascular resistance. The authors concluded that 
carotid chemoreceptor stimulation produced pul- 
monary vascular constriction but this response 
could masked passive mechanism such 
the effects blood flowing through 
the bronchial circulation. 
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Daly, B., and Daly, B.: The Effects 
Stimulation the Carotid Sinus Baroreceptors 
the Pulmonary Vascular Bed the Dog. 
Physiol. 148: 220 (Oct.), 1959. 

The sinus baroreceptors were stimu- 
lated raising the carotid sinus pressure 
dog preparations which the pulmonary 
tion and areas the systemic 
the carotid and arch, the 
brain, the remainder the systemic circulation) 
were individually perfused. Carotid sinus disten- 
tion produced reduction pulmonary vascular 
resistance when blood was flowing through the 
bronchial vascular system and also when the 
bronchial was temporarily interrupted. 
The authors concluded that reduction the 
pulmonary vascular resistance was caused 
primary reflex dilatation the pulmonary vascu- 
lar bed due the inhibition sympathetic 
vasoconstrictor tone. 


Dawes, S.: Some Respiratory and Cardiovas- 
cular Problems after Birth. Arch. Dis. Child. 
34: 281 (Aug.), 1959. 

The author extensively reviewed animal experi- 
ments that were importance the areas 
stillbirth, immaturity, atelectasis, postnasal as- 
phyxia, and paralysis. Emphasis was 
placed the fact that for some days after birth, 
the pathways, which are usually thought 
peculiar the fetus, (i.e., patent ductus 
arteriosus, foramen ovale) are still not firmly 
shut; one must therefore alerted possible 
left-to-right even right-to-left occurs 
with asphyxia) shunts the newborn. Within 
day after birth, oxygen consumption increases 
3-fold but falls off the newborn 
animal. Evidence exists which supports the con- 
cept that there full range respiratory 
reflexes birth the neutral temperature and 
that oxygen consumption increases the environ- 
mental temperature lowered. The author also 
points out experiments which indicate that almost 
every baby birth has had its carbohydrate re- 
serves depleted glycolysis and begins life with 
low blood (which may explain why some 
infants breathe poorly birth). The conclu- 
sions are that the newborn animal not 
helpless and weak, miniature adult but rather 
complicated, highly integrated organism that 
deserves study for its own sake. 


Hughes, E., and Magovern, J.: The Rela- 
tionship between Right Atrial Pressure and 
Blood Volume. Arch. Surg. 79: 238 (Aug.), 
1959. 
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presented utilizing intracardiac 
electrode. Standard methods determining blood 
volume were correlated with continuous monitor- 
ing right atrial pressure patients after 
thoracotomy. This monitor was sensitive re- 
flection changes the cardiovascular system. 
accurately and instantaneously reflected the 
pressure the venous return entered the 
right heart, determined whether the com- 
pensatory mechanisms, which were brought into 
existence restore and maintain hemodynamic 
equilibrium and maintain normal cardiac output, 
were adequate. there were hypovolemia, the 
fall central venous pressure would reflect 
decrease venous return and thus loss 
effective circulating blood volume. adequate 
blood replacement was then given, this was re- 
versed. However, there was intrinsic myo- 
cardial damage, arrhythmia, overloading the 
vascular tree, the central venous pressure would 
remain normal high even though there was 
tachyeardia and peripheral hypotension. Further 
overloading the vascular tree and compromise 
the heart would avoided. Although 
actual decrease blood volume may present, 
the venous pressure normal, the amount 
blood present all the heart can handle that 
time. Thus, the continuous monitoring the 
central venous pressure will reflect the effective 
circulating blood volume any particular time. 
The peripheral venous pressure not good 
index because the peripheral veins are subjected 
extramural pressures and because there some 
element constriction venous channels 
their point entrance into the 
suggested that this method adopted for 
any patient whom suspected alteration 
may significant importance. 


SHEPS 


Jones, B., Hefner, L., Bancroft, Jr., 
and Klip, W.: Velocity Blood Flow and 
Stroke Volume Obtained from the Pressure 
Pulse. Clin. Invest. 38: 2087 (Nov.), 1959. 
The method the authors deter- 

mines continuous blood velocity the aorta 

dogs single-lumen catheter. The system 
based the Navier-Stokes equation and uses 
electronic computer solve the equation. From 
the area under the velocity curve the cardiac out- 
put was determined. This was compared with the 
output determined simultaneously with 
the dye-dilution technic. correlation coefficient 
0.97 was obtained. 
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Konig, K., Reindell, H., Steim, H., and Musshoff, 
K.: Contribution the Hemodynamics Hy- 
pertensive Regulatory Disturbances. 
Kreislaufforsch. 48: 923 (Oct.) 1959. 

trained and untrained normal persons 
well persons with hypertension the 
oxygen consumption was determined with the 
closed-system method, and blood samples were 
taken from the brachial and pulmonary arteries, 
rest and during exercise the bicycle ergom- 
eter. patients with hypertension the 
output (Fick’s method) was considerably 
elevated rest and during exercise all inten- 
sities; these the elevation was caused 
elevated stroke volume while the other 
was elevated heart rate. The 
arteriovenous oxygen gradient was considerably 
decreased all these patient with 
hypertension the latter was caused elevation 
peripheral resistance rest and during exer- 
cise, since the heart output was normal, the 
stroke volume very small, and the heart rate very 
high. additional patient with norepineph- 
pheochromocytoma showed sim- 
ilar behavior. Oxygen consumption during ex- 
ercise was normal all patients. The oxygen 
pulse (oxygen consumption divided the heart 
rate) proved usable the stroke 
volume submaximal exercise. Based these 
results, the reached that hyperten- 
sion peripheral resistance 
corresponds small heart while that caused 
heart output corresponds large 


heart. LEPESCHKIN 


Maxwell, M., Castillo, A., Clifford, E., 
Crumpton, W., and Rowe, G.: Effect 
Serotonin the Sys- 
temic and Coronary Vascular Bed the Dog. 
Am. Physiol. 197: 736 (Oct.), 1959. 

Dogs were anesthetized with morphine and 
Dial-urethan-Nembutal. Cardiae output (Fick) 
and coronary blood flow Fick) were meas- 
ured before and after the mechanical infusion 
pg./Kg./minute serotonin over period 
minutes. The results showed increase 
heart rate, pulmonary arterial pressure, and right 
ventricular work. blood pressure and 
resistance were reduced. Coronary blood flow 
inereased per cent, with increase 
coronary sinus oxygen content 3.3 volumes 
per cent. oxygen consumption and carbon 
dioxide production Mechanical 
ciency the left ventricle fell per cent. 
Serotonin appears act powerful coronary 
vasodilator, increasing the oxygen supply the 
without increasing left ventricular 


work. 
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Melville, I., and Shister, E.: Cardiac Re- 
sponses Epinephrine and Norepinephrine 
during Prolonged Cholesterol and High Fat 
Feeding Rabbits. Am. Cardiol. 391 
(Sept.), 1959. 

Rabbits consuming chow with supplements 

per cent cholesterol and per cent corn oil 
developed gross coronary atherosclerosis and ele- 
vated serum cholesterol levels periods 
weeks. However, continuation the fat feed- 
ing for weeks was attended significant 
changes. The intravenous injection 0.1 0.5 
mg. epinephrine was followed marked ven- 
tricular arrhythmias and even fatal fibrillation 
both normal and fat-fed animals, although 
S-T segment and T-wave changes were not seen. 
The injection 0.1 0.2 mg. norepinephrine 
was followed paroxysmal atrial 
only the fat-fed animals, but with higher doses 
tachyeardias also developed normal rabbits. 
Most these rabbits developed S-T segment and 
T-wave depression, but ventricular fibrillation 
was not observed. inerease 
coronary blood flow and myocardial 
tractility resulted from administration either 
amine the atherosclerotic excised heart. 
was concluded that norepinephrine less inju- 
rious than epinephrine both the normal and 
the heart. 


Musshoff, K., Reindell, H., and Klepzig, H.: 
Stroke Volume, Arteriovenous Difference, Car- 
diac Output and Physical Working Capacity 
and Their Relationship Heart Volume. Acta 
14: 427, 1959. 

Heart volume, stroke volume, output, 
and arteriovenous difference were measured 
healthy persons (13 men, women, and highly 
trained male athletes). rest, there was 
significant correlation between heart volume, 
stroke volume, output, and arteriovenous 
difference. During graded, progressively raised 
levels exercise the “steady stroke 
volume, output, and arteriovenous differ- 
ences increased significantly. Contrary the 
findings rest, there was statistically signifi- 
cant correlation between heart volume, the one 
hand, and maximal values stroke volume, 
diae output, and oxygen-pulse (oxygen consump- 
tion per heart beat), the other. The working 
capacity and efficiency the circulation, and its 
ability inerease stroke volume and 
output during exercise were greater the larger the 
heart volume. the same level exercise, the 
peripheral oxygen uptake was identical all 
groups (men, women, athletes); the arterio- 
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venous difference was directly related work. 
Sinee the largest hearts were able perform the 
most work, associated with the highest arterio- 
venous difference, there was also positive corre- 
lation between heart volume and maximal arterio- 
venous difference. These findings were considered 
incompatible with unmodified application 
the healthy heart the Law the Heart, 
propounded Frank, Starling, and Straub. 


Richardson, J., Gahagan, H., Lewis, H., 
Jr., Sheehan, D., DeBeer, J., Calville, 
and Ellis, H.: Cardiovascular Responses 
Transcranial Electric Stimulation Man and 
Dog. J.A.M.A. 171: 528 (Oct. 3), 1959. 

electroconvulsive therapy, stressor profound- 

the cardiovascular system. Cardiovas- 
cular responses this appear identical 
man and the dog. Therefore, animal and human 
studies have been used attempting elucidate 
the underlying mechanisms. Four hundred treat- 
ments were studied man. Most these pa- 
tients received thiopental intravenously before 
treatment; all received chloride 
and artificial ventilation with oxygen during the 
period apnea. Vagal arrhythmias did not 
oceur patients who had received atropine, but 
oceurred frequently patients who had not. 

Extravagal arrhythmias frequently and 

were not uniformly preventable either chlor- 

promazine quinidine therapy. All patients had 
transitory increases systolic blood pressure. 

These inereases were half great patients 

who had received tetraethylammonium chloride 

patients who were not protected. Experi- 
ments involving bilateral adrenalectomy and 
transection the spinal cord dogs corrob- 
orated the impression that both vagal and 
extravagal mechanisms are activated electro- 
convulsive treatment and can depressed 
appropriate medications. 


Schiitz, E., and Schmitt, G.: Recovery Cardiac 
Muscle after Strain Caused Paroxysmal 
Tachycardia. Ztschr. 48: 708 
(Aug.), 1959. 

The duration the action potential frog 
ventricular strips suspended air in- 
with the interval between stimulation and 
the end the preceding action potential; this 
duration gradually approaches constant value 
when the interval exceeds seconds. When 
the muscle strips were stimulated following 
artificially produced paroxysmal tachyeardia (at 
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seconds, the curve expressing the duration the 
action potential function the stimulus 
interval from the end the preceding action 
potential did not approach constant value until 
after seconds, and showed irregular 
rather than smooth course. The irregularities 
appeared usually seconds and again 
was found the strips were placed for 
minutes into (0.3-9.4 per cent) so- 
dium chloride solution for minutes into 
2,4-dinitrophenol solution. These effects, well 
those tachyeardia long duration, are at- 
tributed changes the myocardial cell mem- 
brane. When the muscle was stimulated during 
the descending branch the previous action 
potential, the response appeared after delay 
conducted action potential and then regular 
action potential with very slow ascent. 


LEPESCHKIN 


Smith, J., Parker, C., Hanna, C., and Curley, 
E.: Subacute and Late Cardiovascular Se- 
quelae Low Doses Gamma Radiation. Am. 
Physiol. 197: 725 (Oct.), 1959. 

battery vivo and vitro tests ear- 
diovascular performance was used assess the 
effects whole-body gamma radiation (cobalt 
60) upon the system dogs. 
new method for study the pressure-volume 
relations isolated surviving arteries de- 
seribed. Groups beagles were exposed 
30r and 100r months before death and com- 
pared with littermate controls. differences 
between irradiated and control dogs could 
demonstrated. Eight mongrel dogs received 300r 
days before death and were compared with 
mongrel controls. The only significant difference 
observed was the pressure-volume 
arteries from irradiated dogs, these vessels hav- 
ing greater initial tone than control arteries. 
was that 30r and 100r whole-body 
gamma radiation had demonstrable effects 
upon the cardiovascular system dogs irradiated 


months before study, but that 300r 


radiation did produce significant abnormality 
blood vessels. 


Stubbs, J., and Widdas, F.: The Interrelation- 
ship Weight Change and Coronary Flow 
the Isolated Perfused Rabbit Heart. Physiol. 
148: 403 (Oct.), 1959. 

The isolated perfused rabbit heart was used 
study the interrelationship cardiac weight 
change and coronary flow. Epinephrine, ionized 
extrasystoles, Pitressin, solu- 
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tions, and cessation perfusion all caused tem- 
porary weight loss with different but predictable 
the coronary flow; and 
potassium citrate produced weight gain associated 
with increased coronary flow. The authors con- 
that the variations coronary flow the 
isolated heart depend, part, the physical 
support given the myocardium and the inter- 
stitial fluid. vivo, the coronary circulation 
apparently influenced the integration many 
factors, some acting the vasculature per se, 
whereas others act upon extravascular phenomena 
such the strength and duration the systolic 
contraction the myocardium. 


Van Den Heuvel-Heymans, M., and Rovati, 
L.: Carotid Sinus Baroreceptors and Pulmonary 
Haemodynamics. Arch. int. pharmacodyn. 121: 
169, 1959. 

The carotid sinus baroreceptor re- 
flexes the pulmonary was in- 
vestigated the anesthetized dog. Occlusion 
the common earotid arteries (decrease barore- 
ceptor stimulation) caused mostly rise sys- 
arterial pressure and pulmonary arterial 
and venous pressures. The pulmonary arterial and 
venous pressures were unaffected occlusion 
the common earotid arteries, the systemic 
arterial pressure was not increased only slight- 
so. Previous the nerves 
inereased the responses both and 
pulmonary pressures after the com- 
mon earotid arteries. Local carotid sinus applica- 
tion norepinephrine vagotomized dogs pro- 
voked reflex fall the arterial 
pressure, while the pulmonary arterial pressure 
remained. unchanged until low levels the sys- 
arterial pressure had been reached. From 
these low levels on, the pulmonary arterial pres- 
sure also decreased. Section the vagi-aortic 
nerves normal dogs mostly induced tachycardia 
and inereases both and pulmonary 
arterial pressures, while the pulmonary venous 
pressure decreased most and increased 
some 

BRACHFELD 


Weissler, M., Leonard, J., and Warren, 
V.: The Hemodynamic Effects Isoprotere- 
nol Man. Lab. Clin. Med. 53: 921 
(June), 1959. 

experiment normal male university 
students further support the 
thesis that the central venous pool acts 
important factor limiting increases cardiac 
output and stroke volume. Six subjects were 
studied the recumbent posture and the 
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passive 60-degree, head-up, tilt position during 
intravenous infusion isoproterenol 
Significant elevations output and 
stroke volume, associated with slight 
pulse rate, occurred the supine subjects. Aver- 
age pulse rate inereases were the same the 
tilted subjects the recumbent ones, but 
minute and stroke volume responses were 
siderably less the former. Depletion tho- 
reservoirs blood the upright posture 
appeared limit output and stroke vol- 
ume responsiveness. The effect was even greater 
with atropine, which acts primarily the heart 
rate, rather than myocardial contractility. 


Wolfe, B.: Damage the Brain Following 
Anoxia Dogs: Observations Following As- 
phyxia, Cardiac Arrest and Ventricular Fibril- 
lation. Am. Cardiol. 229 (Aug.), 1959. 
Seventy-seven normal anesthetized 

ated electrically induced ventricular fibrillation 

for minutes without evident cerebral damage. 

Fifty dogs were asphyxiated clamping their 

endotracheal tube. The wink reflex 

average 314 minutes later, and the aortic 
pulse stopped minutes. Asphyxia was 
maintained minutes longer, the total period 
ranging from 914 minutes. this time 
the heart had gradually weakened, dilated, and 
stopped, but did not fibrillate. Then the lungs 
were oxygenated and the heart beat was restored 
hand. Seventeen per cent developed easily 
reversible ventricular fibrillation the heart 

was reoxygenated. Twenty-four hours later, 

dogs had died from cerebral damage, survived 

with severe brain damage and showed slight 
moderate disturbance. 


PULMONARY DISEASES 


Jose, D., and Milnor, R.: The Demonstra- 
tion Pulmonary Arteriovenous Shunts 
Normal Human Subjects, and Their Increase 
Certain Disease States. Clin. Invest. 38: 
1915 (Nov.), 1959. 

The recording arterial saturation changes 

densitometer during the Valsalva ma- 

neuver provided direct and continuous record 

arterial oxygen saturation. the absence 
shunts, consistent pattern 

change saturation was found, consisting 

rise saturation during the maneuver and fall 

saturation following cessation the maneuver. 

normal subjects the saturation rise averaged 

1.2 per cent, while patients without cardiac 

pulmonary disease, saturation rises from 
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3.9 7.3 per cent occurred during the maneuver. 
suggested that the saturation rise results 
from decrease blood flow through pulmonary 
arteriovenous shunts, and that those 
with large rise saturation had abnormally 
large flow through the shunts rest. The trans- 
mural pulmonary artery pressure may well 
important factor controlling flow through 
these shunts, and abnormally large shunt flow 
may occur patients with chronic pulmonary 
hypertension. normal subjects the shunt flow 
rest measured approximately per cent 
total pulmonary flow. patients with cardiac 
pulmonary disease but without intracardiac 
shunts signs congestive heart failure, each 
patient showed evidence shunt flow rest. 
was abnormally large the patients, 
amounting per cent total pulmonary flow 
subject. Two patients with congestive heart 
failure showed changes arterial saturation 
during after the Valsalva maneuver. 


Kellaway, G.: Acute Anoxic Cardiac Failure 
Pulmonary Heart-Disease. Lancet 768 (Nov. 
7), 1959. 

Three hundred and thirty-four consecutive pa- 
tients admitted Edinburgh hospital with 
congestive cardiac failure were reviewed. 
per cent there was history lung 
disease and per cent this was the sole 
failure. The mortality rate was per 
all factors studied, only the electro- 
bore relationship the prognosis; 
three fourths those with right ventricular 
strain failed survive. program therapy 
was tried all patients admitted with acute 
failure caused pulmonary heart dis- 
ease with right ventricular hypertrophy the 
electrocardiogram. The principle treatment 
was provide continuous oxygen therapy, avoid- 
ing dioxide the frequent use 
respiratory stimulants, nikethamide, and ami- 
nophenazole. Eighteen patients were treated; 
instance did dioxide narcosis 
tate discontinuance oxygen therapy. Five 
the patients died, reduction mortality 
rate from per cent. Only died the 
direct result pulmonary heart disease. Satis- 
factory oxygenation and clinical improvement 
were evident within days. Edema tended 
and required average days for 
disappearance. Oliguria persisted for days after 
arterial oxygen saturation had been raised 
normal. 
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RENAL AND ELECTROLYTE 
EFFECTS THE CIRCULATION 


Brodsky, A., and Satran, R.: Comparison 
Effects Acidosis and Alkalosis the Renal 
Action Diamox. Am. Physiol. 197: 585 
(Sept.), 1959. 

Diamox was given anesthetized hydropenic 
dogs single intravenous injection doses 
1,000 mg./Kg. establish dose-response 
pattern. Increments urine bicarbonate excre- 
tion were after doses 
mg./Kg., 400 500 after doses 
100 mg./Kg., 700 1,000 after doses 
300 mg./Kg., and 600 1,180 
after doses 500 1,000 mg./Kg. Urine flow 
was dependent predominantly effective 
load, indicating that the action Dia- 
mox did not affect the distal mechanism for 
water transport. Bicarbonate accounted for 
per cent the urinary solutes. Alkalinizing 
effects Diamox, similar those sodium 
bicarbonate, were found doses over 300 
mg./Kg. Hence, the dose used for evaluation 
drug effect was restricted the range 
200 mg./Kg. The action Diamox was reduced 
one half one sixth that expected when 
given dogs under conditions both 
and respiratory acidosis. For example, the 
ment bicarbonate excretion was more than 
200 after doses 200 mg./Kg. 
Such suppression drug action during acidosis 
was independent glomerular clearance well 
serum levels bicarbonate and sodium ions. 
The action Diamox under conditions meta- 
alkalosis under normal conditions was 
greater than that observed under 
tions. The relation postulated 
drase molecule Diamox inhibition under differ- 
ent conditions plasma and urinary acidity 


Klapproth, J., Takagi, H., and Corcoran, 
C.: Segmental Renal Ischemic Atrophy. Sur- 
gery 46: 1084 1959. 

Partial occlusion segmental renal arterial 
branches was out uninephrectomized 
dogs. The functional changes showed initial se- 
vere impairment the affected segments with 
subsequent recovery attributable adaption 
hypertrophy the untouched segments. The re- 
moval the constriction did not relieve the 
hypertension and did not promote recovery 
the atrophic segments from 
standpoint. Moreover renal function 
continued deteriorate—probably due per- 
sistent hypertension. addition, hypertrophy 
the unaffected segments was shown obscure 
the effects arterial branch lesions the com- 
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position the urine. These observations sug- 
gest that diseased branches 
renal arteries may not effective the 
relief hypertension and renal changes such 
procedures are lesions the main 
renal arteries. Excision the atrophic segment 
these situations. SHEPS 


RHEUMATIC FEVER 


Bernhard, C., and Stollerman, H.: Serum 
Inhibition Streptococcal Diphosphopyridine 
Nucleotidase Uncomplicated Streptococcal 
Pharyngitis and Rheumatic Fever. Clin. 
Invest. 38: 1942 (Nov.), 1959. 

extracellular product group strepto- 
diphosphopyridine nucleotidase. hu- 
man sera diphosphopyridine 
nucleotidase activity (ASDA) can measured 
disease. this report, the serum ASDA was 
studied patients with fever and 
those with pharyn- 
Serum ASDA relatively heat stable and 
associated with gamma globulins. behaves 
antibodies human sera. ASDA was 
found approximately frequently increased 
antistreptolysin and somewhat more frequently 
than antihyaluronidase antistrepto- 
kinase titers. Mean ASDA titers were higher 
the sera patients with acute fever 
than the sera streptococcal 
infectioa. After prolonged freedom from strepto- 
infection, ASDA titers were uniformly low 
patients with fever. This response 
entirely similar other streptococeal anti- 
bodies patients with fever. 


Silva, Incidence Rheumatic Fever 
Ceylon. Arch. Dis. Child. 34: 247 (June), 1959. 
Some form disease was diagnosed 

among 0.7 per cent the 70,292 children ad- 

mitted the Children’s Hospital Colombo, 

Ceylon, during 1953-1957. The most common age 

occurrence was late childhood (from ages 

12) and the disease appeared run rather 

mild course. complications and over-all 

mortality were both less common than the 

more temperate climates. Cutaneous signs and 
chorea were only rarely seen. 


Maynard, P., Jr., and Grover, V.: The Effect 
Childbearing the Course Rheumatic 
Heart Disease: 25-Year Study. Ann. Int. 
Med. 52: 163 (Jan.), 1960. 


ABSTRACTS 


This study 455 women the childbearing 
age group who had rheumatic heart disease. The 
authors have attempted determine whether 
affects the long-term prognosis 
rheumatic heart disease. The records single 
were used and the data were collected for 
25-year period. The authors indicate the statis- 
tical difficulties analyzing this group for the 
effect parity versus non parity mortality. 
The selective effect the very factor that 
being studied creates medical bias which pre- 
cludes unbiased answer the question being 
studied. There are certain clinical impressions 
listed the authors. differences 
between the parous and nonparous groups, were 
found with respect age first infection, num- 
ber episodes prior first observa- 
tion, valvular lesion first observation, nature 
the recorded infection. important differ- 
ence appeared exist the functional 
tion first observation. The percentage 
tional was higher the parous 
than the nonparous group. suggested that 
women with poorer functional classification tend 
the nonparous group, and this explains 
the higher mortality nonparous women with 
heart disease than parous women 
with heart disease. 


ROENTGENOLOGY 


Arnois, C., Silverman, N., and Turner, 
E.: The Radiographic Evaluation Pulmonary 
Vasculature Children with Congenital Car- 
diovascular Disease. Radiology 72: 689 (May), 
1959. 

The increasing use surgery congenital 
malformations the heart children has re- 
quired accuracy. The con- 
ventional chest film the most common form 
The status the pulmonary vascula- 
ture criterion interpreting these films. 
test was made the ability radiologists 
recognize pulmonary under- and over-vascularity 
presenting the test readers with films 
patients agreed another group readers 
demonstrate pulmonary Another 
set films patients who were agreed 
demonstrate pulmonary under-vascularity was 
also used. The initial reading these films was 
supported special studies 
angiocardiography, operation, 
and some necropsy. The films 
were matched age, sex, and technic 
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with normal chest films. The resultant 128 chest 
films were randomized and presented times 
each “readers.” The first readings were 
obtained with the chest obscured except for the 
lateral two thirds the right hemithorax. The 
third reading was made with the entire chest film 
exposed routine reading. There was 
appreciable difference between readers read- 
ings, but there was difference the 
number errors related the recognition 
pulmonary under- over-vascularity. ap- 
parently much easier recognize pulmonary 
over-vascularity than pulmonary under-vas- 
children with congenital malforma- 
tions the heart. 


Arnulf, G.: Methodic Coronary Arteriography 
with the Aid Acetylcholine. Arch. mal. coeur. 
10: 1140 1959. 

After extensive application the method 
dogs, coronary arteriograms were completed 
without incident patients, many with coronary 
disease. The procedure was best carried out 
the supine position under general anesthesia with 
tracheal intubation. The smallest dose acetyl- 
choline necessary cause ventricular standstill 
seconds was first determined each 
patient; this usually 0.1 0.2 Gm. This dose 
was dissolved ml. physiologie serum and 
injected rapidly possible the cubital vein. 
The standstill usually appeared seconds 
after injection. needle em. length and 
0.16 mm. diameter was then introduced ob- 
liquely em. behind and lateral the medial end 
the skirting the bone, toward the 
ascending aorta. Once the aorta had been pene- 
trated, withdrawal the mandrin caused red 
blood spurt out. Under control, the 
needle was advanced until its point was within 
em. the origin the coronary arteries. 
special syringe containing ml. per cent 
“Vasurix 38,” diluted with equal volume 
serum, was then attached the syr- 
inge. Acetylcholine was then injected and 
soon standstill was demonstrated 
the electrocardiogram, ml. the dye were 
injected and the first film was taken. Subsequent 
films were taken 2-second intervals during the 
injection the remaining dye. standstill per- 
sisted for more than few seconds after the last 
film, mg. atropine was injected into the 
aortic cannula; this caused immediate resump- 
tion the heart beat. standstill per- 
sisted during the procedure, the coronary arteries 
could clearly demonstrated, allowing exact 
localization the areas stenosis occlusion 
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and direct evaluation the effect coronary 
dilating drugs surgery. 
LEPESCHKIN 


Arnulf, G.: Systematic Coronary Arteriography 
with Acetylcholine Cardiac Arrest. Progr. Car- 
diovase. Dis. 197 (Nov.), 1959. 
Three hundred coronary studies 

dogs and similar studies patients with 

proved suspected coronary artery disease were 
performed since 1956. the human studies, 
acetylcholine was injected into vein the ante- 
cubital fossa the hand. obtain cardiac 
standstill about seconds, doses 150 
mg. were used; the usual 
dose for patient Kg. was 250 mg. The 
drug was diluted ml. saline solution, in- 
jected rapidly, and “pushed” with ml. saline 
solution. The procedure was performed under 
general anesthesia avoid the unpleasant effects 
The contrast agent used was 

Vasurix, tri-iodide compound with 0.38 Gm. 

iodine per ml. per cent solution. The 

contrast agent was injected the arch the 
aorta with the use needle em. length. 

The site puncture was em. above and lateral 

the inner extremity the left clavicle. The 

onds. The only accident the patients studied 
was the injection the contrast material outside 
the aorta into the mediastinum without any ap- 
parent untoward effects. Visualization the 
coronary arteries was constant. The right coro- 
nary artery and the branches the left coro- 
nary artery were visualized all patients. 

Coronary occlusions and collateral 

were well seen. 

KALMANSOHN 


Bain, H.: Coronary Angiography. Scot. 

527 (Nov.), 1959. 

Coronary arteriograms excellent technical 
quality have been produced anesthetized dogs. 
Ventricular arrest was induced injecting ap- 
proximately mg. acetylcholine into the jug- 
ular vein. Then ml. per cent Urografin 
were injected into the ascending aorta through 
through needle inserted via the 
suprasternal notch. One x-ray exposure was made 
immediately 0.05 and optimum visuali- 
zation was obtained the left anterior oblique 
position. Injecting the level the valve 
was avoided, since often resulted uneven 
filling the coronary arteries regurgita- 
tion media into the left ventricle. 200 
ventricular arrests dogs with and without liga- 
tion the left anterior descending coronary ar- 
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tery, spontaneous resumption ventricular 
activity occurred regularly after period propor- 
tional the amount acetylcholine adminis- 
tered. was thought that the risk anoxic 
damage the ischemic myocardium during arrest 
was small because the concomitant pronounced 
decrease oxygen requirement, and this con- 
nection nothing more than transient T-wave al- 
terations were seen dur- 
ing these studies. 


Bell, L., Jr., Shimomura, Guthrie, J., 
Hempel, F., Fitzpatrick, F., and Begg, 
F.: Wedge Pulmonary Arteriography. Its 
Application Congenital and Acquired Heart 
Disease. Radiology 73: 566 (Oct.), 1959. 
During right heart catheterization no.-7 Cour- 

nand catheter manipulated into pulmonary 

artery “wedge” position. After this position 
confirmed pressure tracing, and while the 
patient holds his breath full inspiration, 

ml. per cent sodium 3-acetamide-2, 

6-triiodobenzoate are introduced through the 

catheter. During the injection x-ray exposure 
made. The immediately flushed with 

pressure tracing obtained. This provides 

wedge pulmonary arteriogram and provides 

reflection the condition the pul- 
monary vasculature. Untoward effects the 
procedure consist transient paroxysm 

coughing and bitter taste. patients 

pulmonary process developed. 

These cleared few days, and both incidents 

occurred when the catheter was not flushed with 

normal saline following the picture. This method 
examination should provide safe clinical 
means for recognizing those patients whom 
and presumably fixed changes the 
pulmonary vascular resistance have occurred. 


Braunwald, E., Morrow, G., and Cooper, 
Left Ventricular Angiocardiography the Di- 
agnosis Persistent Atrioventricular Canal 
and Related Anomalies. Am. Cardiol. 802 
1959. 

Left ventricular angiocardiography has been 
rapidly injecting 1.2 ml. per 
Kg. concentrated radiopaque medium into the 
apex the left ventricle through no.-8 catheter 
inserted via peripheral artery or, more often, 
through opening the atrial septum. Biplane 
roentgenograms exposed per second there- 
after allowed good visualization this chamber 
and adjacent areas receiving its outflow. Thus 
the presence shunt from the left ventricle 
the right ventricle atrium, regurgitation 
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into the left atrium was documented. Clinical 
summaries and angiocardiograms were presented 
patients who had various types septal 
defects, some with superimposed mitral valvular 
lesions. These cases illustrate the usefulness 
this technic the preoperative evaluation pa- 
tients with atypical findings suggesting atrio- 


ventricular cushion defects. 


Michelson, E., and Salik, The Vascular 
Pattern the Lung Seen Routine and 
Tomographic Studies. Radiology 73: 511 (Oct.), 
1959. 

The roentgen anatomy the lung seen 
routine studies composite shad- 
ows caused air, blood, broncho-pulmonary tis- 
sues, and The interpretation this 
pattern health and disease quite reliable. 
but there are limitations encountered depending 
the site and type the process. 
After some experience with tomographic localiza- 
tion pulmonary structures, most the 
lar pattern can identified routine postero- 
anterior and lateral films. Examples normal 
vascular architecture are noted and described 
means films, diagrams, and charts. use 
the vascular pattern tomograms 
guide, most the arteries and veins can 
recognized the conventional film. 


Stecken, A., and Weiss, U.: Tomography Co- 
arctation the Aorta. Fortschr. 
91: 151 (Aug.), 1959. 

The results tomography patients with 
the aorta are summarized and 
illustrated. the lateral diagonal position, 
typical, localized, short stenosis can recog- 
nized from the dorsal contour the 
aorta, the configuration the stenotie region 
itself, ventral displacement the filled esoph- 
agus, calcification the aortic wall. long 
stenotic region recognized from long 
distance between the origin the subclavian ar- 
tery and the dilatation, 
low position the impression 
the esophagus the calcifications. 
carefully executed tomogram, together with other 
clinical findings, frequently makes retrograde 
aortography superfluous. The method also 


applicable young persons. LEPESCHKIN 


Zheutlin, N., Hughes, D., and O’Loughlin, J.: 
Radiographic Findings Renal Vein Throm- 
bosis. Radiology 73: 884 (Dec.), 1959. 

After noting several instances bizarre pyelo- 
patterns where occlusion the renal 
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vein was the common denominator, the authors 
studied renal patterns dogs with experimental 
renal vein occlusion. The clinical syndrome 
renal vein thrombosis most frequently 
(over per cent) children, with ileocolitis 
being the chief predisposing cause. adults the 
condition may secondary thrombosis the 
inferior vena cava with extension into the renal 
vein. Very seldom, according the literature, 
has definite diagnosis been made ante mortem 
these cases. The authors present the findings 
patients with renal vein thrombosis and 
point out that the diagnosis may suspected 
roentgenologically the demonstration en- 
larged kidney, which pyelography presents 
appearance. 


SURGERY AND CARDIOVASCULAR 
DISEASE 


Bailey, P., Musser, G., and Morse, P.: 
The Accomplishments Open Heart Surgery. 
Following the Operation. Am. Cardiol. 
147 (Aug.), 1959. 

The courses the authors’ first patients 
surviving months after open-heart sur- 
gery (during 1956 and 1957) are summarized. 
modified DeWall-type bubble oxygenator and 
Sigmamotor pumps were used, maintaining 
average circulation over 3,000 ml. per minute. 
The patients’ ages ranged from years, 
and most had functional classification 
aortic stenosis, and all were greatly improved 
postoperatively. However, systolic gradi- 
ents over mm.Hg were found the 
patients studied after operation. variety 
operative complications were noted, most which 
were resolved. Four patients had correction 
tetralogy Fallot. There was membranous 
ventricular septal defect all, and each was 
closed mattress sutures without causing 
conduction disturbance. the 
patients catheterized postoperatively, the findings 
were normal. Repair ventricular septal de- 
fect alone was done patients, congenital 
ciency patients. The excellent improvement 
develop even better technics and results. 
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Lillehei, W., Long, M., and Lepley, D., Jr.: 
Comparative Study Polybrene and Prota- 
mine for Heparin-neutralization Open-heart 
Surgery. Ann. Surg. 151: (Jan.), 1960. 


Heparinization usually necessary with the 
use extracorporeal circulation open-heart 
surgery. Efficient drugs for heparin neutraliza- 
tion become paramount importance this 
situation. This study was carried out compare 
the relative efficacy polybrene and protamine 
sulfate the neutralization heparin. Two 
consecutive series patients each were com- 
pared. The quantity postoperative drainage 
was used the principal means for comparison. 
animals there was evidence immediate 
delayed toxicity polybrene injected rapidly 
intravenously amounts times the amount 
heparin given. all the patients studied 
here, heparin was administered dosage 
1.5 mg. per Kg. body weight for infants and 
children and 2.0 mg. per Kg. body weight for 
adults. those receiving protamine postopera- 
tively the drug was given dosage mg. 
per mg. heparin intravenously slowly di- 
vided doses prevent sequelae hypotension. 
Polybrene was administered dosage range 
mg. the drug per mg. heparin given 
the patient. The drug was diluted contain 
mg. per ml. per cent glucose water and 
given intravenously slowly, over 10-minute 
period. When patients with similar operative 
lesions were compared, was noted that the 
postoperative drainage for the polybrene-treated 
patients averaged consistently less than that for 
the protamine-treated group. There was in- 
stance severe postoperative bleeding the 
polybrene-treated group. the protamine group 
patients died within hours after surgery 
contributed sustained bleeding effects. Care- 
ful analysis, however, indicated wide overlap 
the the agents, and meticulous 
hemostasis still great importance well 
attention mechanical factors and careful cross- 
also emphasized that when signs 
excessive bleeding appear that the patient 
returned the operating room without delay for 
evacuation and location bleeding 
sources. The authors have noted that polybrene 
has been particularly effective patients with 
extensive adhesions and the deeply cyanotic 
group. with abnormal clotting mechanisms. 
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NEWS FROM 
THE AMERICAN HEART ASSOCIATION 


East 23rd Street, New York 10, 


Telephone Gramerey 7-9170 


OGLESBY PAUL, M.D. 

Dr. Oglesby Paul, newly-elected President 
the American Heart Association, has served 
Vice President the Association from 
1957-59 and member its Board Di- 
rectors since 1956. was Chairman its 
Council Community Service and Educa- 
tion from 1957-60. has also been Secre- 
tary and First Vice President the Chicago 
Heart Association, Chairman its Council 
Heart Services and Public Education, and 
member its Board. 

Dr. Paul Clinical Associate Professor 
Medicine the University Illinois College 
Medicine and Attending Physician Chi- 
Presbyterian-St. Luke’s Hospital. 
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also Consultant the U.S. Naval Hospital 
Great Lakes, Ill. and serves the Board 
the International Society Cardiology 
Foundation. 

Born Villanova, Pa., Dr. Paul received 
his undergraduate degree cum laude from 
Harvard College 1938 and his M.D., also 
cum laude, from Harvard School 
1942. Later, assistant Dr. Paul White, 
cardiology sponsored Harvard Medical 
School. has served the teaching staff 
the University Illinois Medical School 
where twice received the Raymond Alien 
Instructorship Award from the junior 

Dr. Paul member the joint committee 
study coronary heart and respiratory dis- 
eases under sponsorship the National Heart 
Institute. Fellow the American 
Medical Association and the American Col- 
lege Physicians; Diplomate the Na- 
tional Board Medical Examiners; and 
Chairman the Television Committee the 
American College Physicians. 


Association Names President-Elect; 
New Officers Chosen for 1960-61 


Seott Butterworth, M.D., Associate Pro- 
fessor Medicine, New York University 
Post-Graduate Medical School, was named 
President-Elect the American Heart Asso- 
ciation its recent Annual Meeting St. 
Louis. Oglesby Paul, M.D., Clinical Associate 
Professor Medicine, University Illinois 
College Medicine, was installed the As- 
sociation’s President for the 1960-61 term. 

Retiring President Carlton Ernstene, 
M.D., Chairman, Division Medicine, Cleve- 
land Clinic, became Chairman the Heart 
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Association’s Central Committee for Medical 
and Community Program. 

Newly-elected Vice Presidents the As- 
sociation were Brig. Gen. Philip Ardery, 
Louisville; Charles Rammelkamp, M.D., 
Cleveland; Helen Taussig, M.D., Balti- 
more and James Warren, M.D., Galveston. 
Re-elected Vice Presidents were John 
Brundage, N.J.; Edgar Hull, M.D., 
New Orleans; Merritt Stiles, M.D., Spo- 
kane; and Ray Wiser, San Francisco. 


1961 Subscription Renewals 

Renewals for 1961 
Circulation and Circulation Research, 
official journals published the Asso-. 
ciation, should made through the 
Publishing Office, American Heart As- 
sociation, East 23rd Street, New York 
10, N.Y. Annual rates are: 
Circulation (12 issues) $14 the 
and Canada, $15 elsewhere. Circulation 
Research issues) the U.S. and 
Canada, $10 elsewhere. (Special annual 
rate for full-time research fellows, $7.) 
Combined both journals, 
$21 the U.S. and Canada, $23 else- 
where. 


Meetings Calendar 


January 9-12: White House Conference Aging, 
Washington, D.C. Miss Esther Stamats, De- 
partment Health, Education and Welfare, 
Washington 25, D.C. 

February 8-11: American College Radiology, 

March 13-16: National Health Council, New York. 
Philip Ryan, 1790 Broadway, New York 
19, N.Y. 

March 20-24: American Surgical Association, Boca 
Raton, Fla. Altemeier, Cincinnati Gen- 
eral Hospital, Cincinnati 29, Ohio. 

April 10-14: American Physiological Society, At- 
City. Ray Daggs, 9650 Wisconsin Ave., 
Washington 14, D.C. 

April 17-20: American Academy General Prac- 
tice, Miami Beach. Mac Cahal, Volker 
Brookside, Kansas City 12, Mo. 
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April 24-26: American Association for 
Surgery, Philadelphia. Miss Ada Harvey, 7730 
Carondelet Ave., St. Louis Mo. 

April 28-30: American Society, 
City. Morton Reiser, 265 Nassau 
Road, Roosevelt, N.Y. 

April 30: American Federation for Clinical Re- 
search, City. James Bryan, 250 
57th Street, New York 19, N.Y. 

May 2-3: Association American Physicians, 
Atlantie City. Beeson, Yale University 
School Medicine, New Haven 11, Conn. 

May 5-7: American Society Internal Medicine, 
Miami Beach. Bates, 350 Post Street, 
San Francisco Cal. 

May 8-12: American College Physicians, Miami 
Beach. Rosenow, Jr., 4200 Pine Street, 
Philadelphia Pa. 

May 16-20: American College Cardiology, New 
York. Reichert, 350 Fifth Avenue, New 
York N.Y. 

June 22-26: American College Chest Physi- 
New York. Murray Kornfeld, 112 
Chestnut Street, Chicago 11, 

June 26-30: American Medical Association, New 
York. Blasingame, 535 Dearborn, 
10, 

November 16-18: International Symposium 
ology Myocardial Infarction,” Detroit. 
Thomas James, Henry Ford Hospital, De- 
troit Mich. 

Abroad 

June 2-5: Congress Physical 
Medicine, Lisbon. deVictoria, 245 17th 
Street, New York, N.Y. 

August 22-25: International 
Meeting (First) Wretlind, Karo- 
linska Institutet, Stockholm 60, Sweden. 

September 3-10: Inter-American Congress Ra- 
diology, Sao Paulo. Bomfin-Pontes, Rua 
Cesario Motta, No. 112, Sao Paulo, Brazil. 

September 4-7: International Congress Rheu- 
matology, Rome. Prof. Ballabio, Clinica 
Medica Generale, Via Sforza 35, Milano, 
Italy. 

September 6-12: International Congress Hu- 
man Genetics, Rome. Luigi Gedda, Piazza 
Galeno, Rome, Italy. 

September 10-15: International Neurological Con- 
gress, Rome. Alema, Viale Universita, 
Rome, Italy. 

September 18-22: International Congress Neu- 
roradiology, Rome. Valentino, Piazza Colon- 
193, Rome, Italy. 

1962 

Fourth World Congress Cardiology, Mexico 
City. Chavez, Ave. Cuauhtemoc, 300, Mexi- 
co, D.F. 
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Director, Robert Moore Heart Clinic, Marion 
County General Hospital; Assistant Professor 
Medicine, Indiana University School Medicine, 
Indianapolis, Ind. 


Circulation, Volume XXII, December 1960 


e 
4 
q 
q 


CONTRIBUTORS THIS ISSUE 


Amasa Ford, M.D. 


Senior Instructor Medicine, School Medi- 
cine, Western Reserve University; Assistant 
Physician, University Hospitals Cleveland, 
Cleveland, Ohio. 

Alvin Freiman, M.D. 
Assistant, Sloan-Kettering Institute for Cancer 
Research; Assistant, General Medicine, 
Memorial Hospital, New York, N.Y. 


Gilbert Friedell, M.D. 
Associate Pathologist, Massachusetts Memorial 
Hospitals; Instructor Harvard University 
Medical School and Boston University 
School, Boston, Mass. 


Leon Goldberg, Ph.D., M.D. 


Associate, Section Experimental Thera- 
peutics, National Heart Institute, Bethesda, Md. 


Ira Gore, M.D. 


Chief, Laboratory Services, Veterans Administra- 
tion Hospital, West Roxbury, Massachusetts; 
Associate Pathology, Harvard Medi- 
School, Boston, Massachusetts. 


George Griffith, M.D. 


Professor Medicine (Cardiology), University 
Southern California School Medicine, Los 
Angeles, Calif. 


Robert Gross, M.D. 


Associate Pediatrics, Harvard Medical School; 
Associate Cardiologist charge Cardio-Pul- 
monary Laboratory Children’s Hospital, Bos- 
ton, Mass. Investigator the 
American Heart Association. 


John Hanson, M.D. 


Instructor Medicine, University Vermont 
College Medicine; Assistant Director, Cardio- 
pulmonary Laboratory, University Vermont 
College Medicine, Mary Fletcher Hospital, 
Burlington, Vt.; Daland Medical Research Fel- 
low the American Philosophical Society. 


Herman Hellerstein, M.D. 


Assistant Professor Medicine, School Medi- 
cine, Western Reserve University; Assistant 
Physician, University Hospitals Cleveland, 
Cleveland, Ohio. 


Colin Hersch, Dip. Med. (Witwatersrand) 


Medical Registrar, Baragwanath Hospital and 
University the Witwatersrand, Johannesburg, 
South Africa. 


Circulation, Volume XXII, December 1960 


1199 


Russell Holman, M.D. 
Professor and Head, Department Pathology, 
Louisiana State University, New Orleans, Louisi- 
ana. Deceased. 


Benjamin Kaufman, M.D. 
Assistant Professor Radiology, Western Re- 
serve University, School Medicine; Assistant 
Radiologist, Department Radiology, University 
Hospitals Cleveland, Cleveland, Ohio. 


Keith, M.D. 
Physician and Head Cardiac Service, Hospital 
for Sick Children; Assistant Professor Paedi- 
atries, University Toronto, Toronto, Canada. 


Ancel Keys, Ph.D. 
Professor and Director Physiological Hygiene, 
School Public Health, University Minnesota, 
Minneapolis, Minn. 


John LaDue, M.D., Ph.D. 
Associate Attending Physician and Head 
tion Cardiology, Memorial Center for Cancer 
and Allied Diseases; Associate Professor Clini- 
cal Medicine, Cornell University Medical School, 
New York, N.Y. 


Irving Liebow, M.D. 
Assistant Clinical Professor Medicine and 
Preventive Medicine, Western Reserve University 
School Medicine; Assistant Physician, Univer- 
sity Hospitals Cleveland, Cleveland, Ohio. 


Bruce Logue, M.D. 
Professor Medicine Emory University, Atlanta, 
Georgia. 
Dwight McGoon, M.D. 
Consultant, Section Mayo Clinic; 
Instructor Surgery, Mayo Foundation, Gradu- 


ate School, University Minnesota, Rochester, 
Minn. 


Gardner M.D. 


Professor and Chairman, Department 
Pathology, Institute Pathology, 
University, Montreal, Quebec, Canada. 


Donald Miller, M.D. 


Associate Professor Clinical Surgery (Thor- 
acic), University Vermont College Medicine, 
Burlington, Vt. 


Andrew Morrow, M.D. 


Chief, Surgery, National Heart Insti- 
tute, Bethesda, Md. 


a 


1200 


Alexander Nadas, M.D. 
Cardiologist, Children’s Hospital; Assistant Clini- 
Professor Harvard Medical 
School, Boston, Mass. 


Henry Neufeld, M.D. 


Fellow Pathology, Mayo Foundation, Graduate 
School, University Minnesota, Rochester, 
Minn.; Cardiologist, Tel-Hashomer Government 
Hospital, Israel; leave absence 


Robert Oseasohn, M.D. 


Senior Instructor Preventive Medicine and 
Medicine, Western Reserve University, School 
Medicine; Assistant Physician, Department 
Medicine, University Hospitals Cleveland; 
Attending Medicine, V.A. Hospital, Cleveland, 
Ohio. 
James Paterson, M.D. 

Professor Pathology, Department Medical 
The Collip Medical Research Labora- 
tory, University Western Ontario, London, 
Ontario, Canada. 


Pollak, M.D., Ph.D. 
Assistant Professor Pathology, The Hahne- 
mann College, Philadelphia, 
vania; Dover Medical Re- 
search Laboratory, Dover, Delaware. 


Thomas Randall, M.D. (Witwatersrand) 
Physician, Baragwanath Hospital and University 
the Witwatersrand, Johannesburg, South 

Fredric Reichel, M.D. 
Resident Cardiology, Memorial Center for 
Cancer and Allied Diseases, New York, N.Y. 


James Roberts, Jr., M.D. 


Associate Pathologist, East Tennessee Baptist 
Hospital, Nashville, Tennessee. 


Rowe, M.B. (N.Z.), 
(Edin.) 
Assistant Physician and Research Associate, 
Hospital for Sick Children; Clinical Teacher, 
Department Paediatrics, University Tor- 
onto, Toronto, Canada. 


Abraham Rudolph, M.D. 


Surgeon Chief, Children’s Hospital; Ladd 
Professor Children’s Surgery, Harvard Medical 
School, Boston, Mass. 


CONTRIBUTORS THIS ISSUE 


Ernst Simonson, M.D. 


Professor Physiological Hygiene, Laboratory 
Physiological Hygiene, University Minne- 
sota, Minneapolis, Minn. 


Sheldon Sommers, M.D. 
Chief Pathologist, Massachusetts Memorial Hos- 
pitals; Harvard University 


School and Boston University Medical School, 
Boston, Mass. 


Burton Tabakin, M.D. 
Assistant Professor Medicine, University 
Vermont College Medicine; Director, Cardio- 
pulmonary Laboratory, University Vermont 
College Medicine, Mary Fletcher Hospital, 
Burlington, Vt. 


Bernard Tabatznik, B.C., (Witwatersrand), 

(London) 
Assistant Physician, Baragwanath Hospital and 
University the Witwatersrand, Johannesburg, 
South Africa; Presently, Fellow Medicine, 
Johns Hopkins University; Assistant Physician 
Outpatients, Johns Hopkins Hospital, Balti- 
more, Md. 


Henry Taylor, Ph.D. 


Professor, Laboratory Physiological Hygiene, 
University Minnesota, Minneapolis, Minn. 


William Veatch, B.S. 
Medical Student Research Fellow the Oregon 
Heart Association the Department Radiol- 


ogy, University Oregon Medical School, Port- 
land, Oregon. 


Bertram Winer, M.D. 


Medicine Harvard Medical School; 
Associate Medical Research, Beth Israel Hos- 
pital, Boston, Mass. 


David Wishart, B.A. 


Medical Student Research Fellow the Oregon 
Heart Association the Department Radiol- 
ogy, University Oregon School, Port- 
land, Oregon. 


Robert Wissler, M.D., Ph.D. 


Professor and Head, Department Pathology, 
University Chicago, Chicago, 


Circulation, Volume XXII, December 1960 


| 


CIRCULATION 
AUTHOR INDEX 


JULY-DECEMBER, 1960 


VOLUME XXII 


q 


For Authors Abstracts Annual A.H.A. Scientific Sessions See Pages 848 855. 


Abarquez, F., 1060 
Abell, L., 658 
Abelmann, H., 671 
Ackerman, G., 652 
Adams, W., 947 
Adelardi, V., 635 
Adhikari, K., 1107 
Adlersberg, D., 681, 686 
Agmon, J., 265 

Alex, M., 655 
Allalouf, D., 265 
Allen, V., 160 
Allison, B., 671 
Alousi, K., 688 
R., 662 
Amatuzio, 680 
Anderson, L., 688 
Andrus, C., 979 
Anthony, L., 652 
Archer, M., 685 
Artom, C., 664 
Avigan, J., 663 


Bacos, M., 887 
Badger, F., 1133 
Baker, G., 661 
Baker, D., 652 
Baker, P., 672, 673 
Banerjee, K., 412 
Bargeron, M., Jr., 949 
Barrow, G., 673 
Batra, V., 676 
Beck, W., 938 
Beher, T., 652 
Bellet, S., 678, 682 
Bello, T., 573 
Bentz, D., 663 
Bergen, S., Jr., 144 
Berkowitz, 669, 674 
Berkson, M., 658 
Best, M., 660, 666 
Beveridge, R., 674 
Bing, J., 
W., Jr., 598, 
666, 1112 
Blankenhorn, H., 671, 
674 
Blaustein, U., 675 
Bleiler, R., 670 
Block, B., 913 
Bloodwell, D., 1125 
Blumenthal, T., 655 
Blumgart, L., 301 
Bogdonoff, D., 667 
Booth, J., 677 
Bossina, K., 908 
Bourne, H., 665 
Bradess, A., 239, 672 
Bradley, N., 949 
Brandenburg, O., 
Braunwald, E., 216, 927, 
1125 
Bristow, D., 896 


Brown, W., 1137 
Brown, D., 654 
Brown, E., 689 
Brozek, J., 666, 682, 1112 
Bucher, M., 573 
Burchell, B., 938 
Burrows, A., 913 
Butterworth, 448 
Buzina, R., 682 


Caldwell, T., 675 
Caldwell, R., 652 
Campagnoli, M., 675 
Carey, B., Jr., 661 
Carlson, G., 677 
Castagnino, M., 675 
Castillo, A., 559 
Castleman, B., 365 
Cavell, C., 184 
Celoria, C., 1055 
Century, F., 658 
Chapman, B., 
Cherkasky, M., 160 
Chevalier, B., 1149 
Chobanian, V., 676, 682 
Clark, C., Jr., 949 
Clarkson, B., 664 
Cohen, L., 676 

Cohen, D., 659 
Collens, 676 
Conklin, J., 661 
Connell, F., 674 
Connor, E., 670 
Constantinides, P., 677 
Cooper, E., 677 
Corday, E., 677 
Cournand, A., 204, 220 
Croll, N., 669 
Cropp, J., 
Crout, R., 516 
Crumpton, W., 559 
G., 


Davis, W., 160, 163 
Davis, L., 677 
Davis, L., 677 
Dawber, R., 160, 164 
Dayton, 657 
Caneda, L., 675 
del Veechio, A., 682 
Maine, M., 686 
Dick, C., 680 
Dickstein, R., 678, 682 
Dobkin, B., 676 
Dontas, 682 
Dotter, T., 1144 
Dotter, P., 1144 
Downie, G., 653 
Dubin, A., 672, 673 
Dunean, H., 660, 666 
Dury, A., 660 
DuShane, W., 49, 110, 
526, 1083 
Dustan, P., 181 


Circulation, Volume XXII, December 1960 


Eagan, T., 887 

Edelman, J., 678 

Eder, A., 652, 679 

Edmands, E., 673 

Edwards, E., 110, 672, 
1083 

Ehrenhaft, L., 280 

Eichna, W., 864 

Eisenberg, P., 598 

Eisinger, P., 935 

Ellis, B., 671 

Engel, F., 684 

Engelberg, H., 232, 650, 
668 

Erb, D., 315 

Estes, H., 667 

Evans, R., 1044 


Feigelson, B., 663 
Feinberg, J., 678, 682 
Fekete, L., 664 
Fidanza, F., 682, 1091 
Field, H., Jr., 547 
Finkelstein, J., 679 
C., 1149 
Fish, G., 976 
Fisher, M., 280 
Fishman, P., 204, 216, 
220 
Fletcher, P., 619 
Floch, H., 935 
Ford, B., 1166 
Frantz, D., Jr., 661 
Frazier, E., 667 
Freedberg, S., 464 
Freiman, H., 1060 
Freis, D., 191 
Friedell, H., 1055 
Fritts, W., Jr., 204, 
216, 220 
Furman, H., 659 


Gaman, M., 679, 687 
Geer, C., 655 

Gilon, E., 679 
Goldberg, I., 1125 
Goldenberg, S., 655 
Gonzales, E., 655 
Goodale, Jr., 365 
Goodloe, R., 673 
Gore, I., 1137 

Grande, F., 680 
Greenberg, M., 680 
Griffith, C., 1156 
Griswold, E., 896 
Gross, E., 254, 405, 1041 


Haft, E., 652 

Hahn, W., 680 
Haley, I., 247 
Hamilton, G., 684 
Hanfling, M., 474 
Hanson, 583, 1107 
Harman, D., 151, 681 
Harris, P., 216 


1201 


Harrison, G., Jr., 419 
Harvey, P., 346 
Hashimoto, S., 657 
Haust, D., 656 
Heinemann, O., 154 
Hellems, K., 
Hellerstein, K., 1166 
Herndon, F., 680 
Hersch, C., 1069 
Hickam, B., 243 
Higano, N., 659 
Higginbotham, C., 670, 
681 
Higginbotham, H., 670, 
681 
Hine, J., 913 
Hines, A., Jr., 419 
K., 662, 667 
Ho, P., 681 
Hodges, E., 670 
Hoffman, G., 437 
Hoffman, E., 385, 405 
Hoffman, 
Hollander, W., 676, 682 
Holman, L., 1137 
Holmes, L., 663 
Horwitz, O., 901 
Howard, P., 659 
Hughes, H., 667 
Huston, H., 559 


Tkkos, D., 583 
Irving, W., 677 


Jaffe, H., 677 
E., 280 
Jhaveri, S., 
Johnson, P., 683 
Jolliffe, N., 685 
Jones, J., 676 
Jose, D., 130 
Joyner, R., Jr., 901 


Kaminer, B., 289 
Kaplan, M., 658 
Kass, I., 
Kassebaum, G., 896 
A., 265 
Katz, N., 160, 658, 683 
Kaufman, B., 1133 
Keith, D., 1044 
Keith, A., 247 
Kelley, R., 365 
Kellogg, F., 653 
Kendall, E., 654 
Kershbaum, A., 682 
Keys, A., 501, 666, 682, 
1091 
Kheim, T., 652 
King, Q., 664 
Kinsell, W., 661 
Kirk, E., 654 


Kirklin, W., 49, 526, 938 


Klein, E., 664 
Klein, F., 667 


j 


1202 


Kokubu, T., 685 
J., 670 
Kountz, B., 652 
Kuo, T., 661 
A., 650 
Kurland, 464 
Kuzma, O., 683 


LaDue, 1060 
Lauer, M., 110, 526 
Lazzarini, A., Jr., 
656, 683 
Lee, C., 651 
Lehoezky, M., 683 
Lepeschkin, E., 986 
Lev, M., 198 
Lever, F., 664 
Lewis, A., 658 
Lieberman, J., 653 
Liebman, J., 956 
Liebow, M., 1133 
Likoff, W., 674 
Lin, H., 680 
Linenthal, J., 341 
Liptak, D., 191 
Little, A., 671 
Lofland, B., 664 
Logue, B., 1151 
Long, B., 563 
Lord, W., Jr., 683 
Louden, L., 665 
Lutz, W., 289 
Lyons, C., 949 


Magee, H., 184 
Manfredi, F., 602 
Manning, W., 
Marcus, M., 660 
Markowitz, S., 672, 673 
Marmorston, J., 683 
Martins Oliveira, J., 635 
Massell, F., 
Maxwell, M., 559 
T., 949 
McCandless, L., 683 
McCluer, H., 651 
C., 651 
McGaff, J., 130 

McGill, C., Jr., 655, 688 
C., 1083 
A., 857 
MeMillan, C., 1137 
Meissner, F., 669 
Meja, M., 598 

Meyer, J., 

Michaels, D., 661 
Miller, F., 689 

Miller, B., 1107 

Miller, N., 684 
Millikan, H., 1002 
Mills, D., 668 

Milnor, R., 130 

Misra, N., 412 
Mitchell, H., 


INDEX AUTHORS 


Miyamoto, T., 
Moering, C., 669 
Mook, A., 908 

Moore, J., 683 

More, H., 656 
Morrow, G., 927, 1125 
Morrow, 656 
Mosbach, H., 658 
Murphy, A., 653, 654 
Mustard, F., 653, 654 


Nadas, 254, 385, 
405, 956, 1041 
Naeye, L., 376 
Nakagawa, K., 126 
Nast, R., 138 
Neill, A., 591 
Neufeld, N., 1083 
Nikitin, P., 308 
Nishida, T., 650 
Nothman, M., 668 
Nova, L., 226 


Odell, E., 216 
Ohler, A., 573 
Olson, E., 453 
Ongley, A., 526 
Orgain, 887 
Oriente, P., 665, 685 
Oseasohn, R., 1133 


Page, H., 181, 658, 685 
Papacostas, A., 573 
Parsons, B., Jr., 663 
Pass, J., 947 
Paterson, C., 1137 
Paul, H., 198, 385 
Pennypacker, 138 
Pepler, J., 
Perloff, K., 346 
Peterson, E., 247 
Pick, A., 658 
Pick, R., 658, 683 
Pilgeram, O., 651, 668 
Pinter, G., 684 
Pollak, J., 656, 684, 
685, 1137 
Polter, D., 
Prigge, F., 651 
Proger, 668 
Puchner, C., 598, 666 


Quinlan, B., 673 


Ramirez, G., 686 
Randall, W., 1069 
Rapaport, E., 563 
Rasmussen, C., 667 
Regan, 

Reichel, F., 1060 
Reider, B., 
Reppert, H., Jr., 448 
Ribeiro, F., 598 
Richardson, W., 184 


Richman, G., 563 

Rinzler, H., 685 

Roberts, C., Jr., 657, 
1137 

Robinson, A., 653, 654 

Robinson, W., 659 

Rodriguez, L., 671 

Roe, D., 671 

Roheim, 652, 679 

Rosenblat, M., 675 

Ross, J., Jr., 927 

Rossi, P., 682 

Roth, M., 161, 419 

Rowe, G., 559 

Rowe, D., 1044 

Rowsell, C., 653 

Rudolph, M., 254, 385, 
405, 1041 


Sabiston, C., Jr., 591 
Sacks, I., 
Said, I., 226 
Saltzman, A., 602 
Sandberg, H., 678 
Sandler, M., 665 
Sanghvi, M., 412 
Sasahara, A., 254 
Savitzki, N., 308 
Scanu, A., 665, 685 
Schaefer, E., 681, 686 
Schools, E., Jr., 547 
Schram, C., 668 
Schrire, V., 55, 
Schroeder, A., 686 
Scott, C., 679 
Scott, F., 686, 688 
Scott, M., 976 
Seegers, W., 662, 667 
Seidell, A., 664 
Sellers, H., 661 
Sevy, W., 573 
Shanoff, M., 671 
Shapiro, W., 226 
Shaw, M., 667 
Sherber, A., 660 
Sherry, 619 
Shimamoto, T., 657, 687 
Sieker, O., 243, 602 
Siekert, G., 1002 
Simms, S., 687 
Simonson, E., 126, 598, 
1179 
Singer, M., 935 
Sjoerdsma, A., 516 
Sklarin, 662, 667 
Sklaroff, M., 669, 674 
Smart, A., 662 
Smith, H., 679, 687 
Sommers, C., 1055 
Spain, M., 239, 672 
Spitzer, J., 669, 674, 679 
Spoto, P., 602 
Sprague, B., 627, 662 
Sproule, J., 


Circulation, Volume XXII, December 1960 


Stamler, J., 658 
Staple, E., 661 

Starr, A., 896 
Steinberg, G., 686 
Steinberg, D., 663 
Straus, R., 670 
Strong, P., 655, 688 
Sugiura, T., 191 
Sundeen, J., 665 
Surtshin, A., 664 
Swan, C., 938 
Swedlund, A., 672 
Swell, L., 547 
Szajewski, M., 685 
Szanto, B., 673 


Tabakin, 1107 
Tabatznik, B., 1069 
Takare, T., 976 
Taussig, B., 591 
Taylor, L., 666, 1112 
Tennent, M., 688 
Theilen, 280 
Thomas, A., 686, 688 
Toor, M., 265 

Toro, G., 652 
Tranchesi, J., 635 
Treadwell, R., 547 
Trocchi, A., 688 
Tsuchiyama, H., 650 
Tullis, F., 315 

Tuna, N., 665 


Veatch, W., 1144 
Vogelpoel, L., 55, 


Wada, S., 680 
Wagenvoort, A., 535 
Wagner, A., 138 
Walker, G., 661 
Weidman, H., 
Werthessen, T., 680 
C., 689 
Whereat, F., 661 
Whisnant, P., 1002 
White, A., 652 

White, D., 296 
Whitner, S., 673 
A., 247 
Williams, B., 
Williams, G., 901 
Winer, M., 1074 
Wishart, D., 1144 
Wissler, W., 667, 1137 
Wittenborg, H., 254 
Wright, 608 
Wurm, M., 670 

Wyso, M., 184 


Zanetti, E., 688 
Zijlstra, G., 908 
Zoll, M., 301, 341 
Zucker, G., 935 
Zugibe, T., 654 


CIRCULATION 
SUBJECT INDEX 


VOLUME XXII 


Abdominal conditions 
and anticoagulant therapy, 735 
aorta, 684, 1147 
arteriosclerotic lesions, 1137-1141 
dissecting aneurysm, 317, 319 
Acetazolamide, hydropenia, 1192 
Acetylcholine, 1193 
and blood pressure, 718, 755, 798 
myocardial effects, 1033, 1034, 1181, 1182 
Acidosis, 1192 
721-722, 1154 
respiratory, 783-784 
and surgery, 720, 725, 734 
ACTH. See hormone 
Adams-Stokes disease, 529-531, 782, 793-794, 797 
pacemaker, long-term, 341-345 
Adenosine triphosphatase, activity, 665 
Adrenal gland, 722 
and cholesterol metabolism, 469, 470, 550, 553-557 
pheochromocytoma, 517 
steroids, for pericardial effusion, 146, 148 
and stress, 470 
Adrenalin. See Epinephrine 
Adrenergic blockade, dichloro-analogs, 1034 
Adrenocorticotropic hormone, 470, 865, 868 
for iproniazid side effects, 1163 
rheumatic heart disease, 507-509, 514 
Age. See also Pediatrics 
and angina pectoris, 984 
aortic dissections, 315-316 
and atherosclerosis, 99-101, 267, 824, 984, 1133 
and atrial fibrillation, 561 
and blood pressure, 103-105, 430, 858, 1026 
after monoamine oxidase inhibitors, 1163 
racial differences, 290, 768, 1028 
enlargement anemia, 413-414 
and cholesterol levels, 467, 484, 495, 685 
and congenital heart disease, 749 
and coronary arteries, 22, 103-105, 126-129, 726 
heart disease, 98-99, 165, 302, 495, 717, 743, 984, 
1100, 1133 
electrocardiogram, 126-129, 281, 812, 1045 
and Master’s test, 987 
and membrane elasticity, 1032 
and mitral regurgitation, 41, 
and plasma fibrinogen levels, 668 
and serum lipid levels, 686, 805 
and smoking, 165, 1119-1120 
sympathomimetic amine sensitivity, 1126 
and triolein tolerance curves, 678, 743 
Ajmaline, activity, 1034 
Alcohol, 232-238, 751 
and angina, 1152 
and anticoagulant therapy, 617 
Aldosteronism, 733, 755 
and Adams-Stokes attacks, 793-794 
Alkalosis, renal acetylcholine response, 1192 
American Heart Association 
Council 
meeting program, and abstracts papers, 
650-689 


Circulation, Volume XXII, December 1960 


JuLY-DECEMBER 1960 


report, 1137-1141 
Assembly Meeting, 334-335, 648 
supplement research support, 335, 
497, 648, 1037 
awards 
Gold Heart Awards, 1037 
listed, 172-178 
Jones Award, 649 
Lasker Award, 1037 
Brown Memorial Lecture, 864-886 
Cardiology Contest announced, 1037 
committees 
Hoe, smoking and disease, 
160-166 
Professional Education exhibit auscultation, 
841 
Strain and Trauma, 631-632 
Coronary Heart Disease Symposium, 296-307, 
448-473, 608-617, 1151-1178 
films 
congestive failure, 497 
Cardiovascular films, 335 
identification card for anticoagulants, 616 
meetings calendar, 336, 498, 649, 1038, 1197 
Myocardial Symposium, 1037 
Officers elected, 1196-1197 
publications 
booklet Dietary Aspects Cardiovascular 
Diseases,’’ 498 
Congestive Heart Failure Symposium, 336 
Sessions, 496 
abstracts papers, 714-836 
industrial exhibits, 842-847 
scientific exhibits, 837-841 
Work Classification 1168 
Amines. See also specific amines 
oxidase inhibitor effects, 687, 758, 805-806, 
4159-1161 
Aminophylline, and exercise tests, 989 
and aneurysm, 317 
Amotriphene, arrhythmia, 1033 
Amphenone, and renal function, 1028 
nitrite, 1185 
patent ductus, 228, 230 
valvular regurgitation, 820 
Anastomosis 
aorta and coronary arteries, 302 
14-24, 299, 671-672, 815 
vena cava-right pulmonary, 755 
Androgens, atherosclerosis, 468-469, 659 
Anemia, 1154 
enlargement, 412-418, 826 
cerebrovascular insufficiency, 1005 
circulatory congestion, 494, 865-867, 872 
Cooley ’s, 826 
and coronary anastomosis, 
and digitalis, 826, 872 
and heart failure infancy, 787 
and mammary souffle pregnancy, 1070 
and myxedema, 1153 
sickle-cell crisis, 602-607 
Aneurysm, 321 
brachiocephalic arteries, 819 
35-36, 330, 1009 


1203 


q 


1204 


Aneurysm (Cont’d) 

dissecting aorta, 315-325 

rupture, special clip technique, 330 

Valsalva sinus, 787, 788, 794, 898-899 

ventricular, after infarction, 450 
Angina pectoris, 1151-1155 

and amine activity, 806, 1157-1159 

anticoagulant therapy, 612, 617 

stenosis, 758 

and benzofuran derivative (L. 2329), 493 

and blood pressure, 309, 753, 801, 981, 1152 

after carbon monoxide poisoning, 737 

and coronary disease, 305, 717, 757, 466-467, 

1169-1170 

decubitus, 980, 1155 

and trinitrate, 815 

and heart failure, 727 

and iproniazid, 1032, 1157-1161 

and ischemia, 301-307, 714 

and myocardial 301-307, 451, 717, 

1169-1170 

and nicotine, 164, 798 

and procaine, 1180 

tests, 980, 982, 986-1001, 1154 
Angiocardiogram 

absent left pulmonary artery, 1109 

aorta, 321, 717, 745, 933 

Fallot’s tetralogy, 397 

Marfan’s syndrome, 794 

pericardial effusion, 145 

right atrial myxoma, 730 

septal defect, spontaneous closure, 1048 

transposition vessels, 730, 745, 746 

tumor thrombosis, 480 

anomaly, 752, 753 

and ventricular wall thickness, 814 
Angiography 

arteriosclerosis obliterans, 329 

intracranial hemorrhage, 

eoronary, 1193-1194 

myxoma left atrium, 760 
Angiotensin, pressure effects, 718, 740, 766 
Anomalies. See Congenital anomalies 
Ambenonium, effects, 1163 
Anoxia. See Oxygen 
Antibiotics, and prothrombin time, 613, 617 
Anticoagulants. See Coagulation 
Antihistamine, and arrythmia, 1035 


Aorta 


abdominal, 684, 1133-1141, 1147 
adenosine triphosphatase, and diet, 665 
aneurysm, 284, 287, 794 
dissecting, 315-325 
and arterial embolism, 810 
ascending, 684, 776, 794, 835 
atherosclerosis, 96-109, 484, 756, 1031, 1133-1141 
and multiple emboli, 329, 331 
plaques, vascularization, 762 
tocopherol, 651, 786 
atresia, and heart failure, 787 
cells, 675, 685, 762 
cholesterol, 327, 552-553, 675, 684, 726 
coarctation, 281, 317, 796, 815, 834 
anastomotic connection, 302 
dilatation after aortotomy, 284, 287 
insufficiency, 131, 288, 717, 741, 757, 787 
and tricuspid stenosis, 347-348, 353-355 
and left ventricular obstruction, 111-125 
pressures, Fallot’s tetralogy, 398, 402 
pulse wave velocity, 126-129 
thoracic, 684, 756-757, 1133-1136 


INDEX 


transposition, 745, 746 
wall metaplasia after carrageenan, 
Aortic valve, 715 
834 
disease, 365-375 
727, 771 
endocardial hypertrophy, 201-203 
prosthesis, 738, 781 
pulse pressure curves, 823 
regurgitation, 167, 368, 727 
disease, 367 
stenosis. See Stenosis, aortic 
transposition into right ventricle, 745 
Aortography 
aneurysm aorta, 321, 794 
fistulas, 715 
stenosis, 834 
cerebrovascular insufficiency, 729 
congenital heart disease, 715, 756 
Marfan’s syndrome, 794 
gravity effects contrast media, 
Apresoline, 713, 1153 
Arfonad, 828 
and congestion, 752, 871-876 
Arrhythmias. See also Heart rate 
and amotriphene, 1033 
and angina, 714, 981, 1151, 1152 
and antihistamines, 1035 
after atrial fibrillation, 331 
atrioventricular 585-589 
and chelation, 1033 
and cerebral embolism, 1008 
after coronary occlusion, 304 
electrocardiogram, 42, 714, 761, 774 
hypertonic solutions, 798 
after hypothermia, 724, 798 
and 479 
and myocardial infaretion, 767 
persistent, and myxedema, 1152 
and tobacco allergy, 164 
vasomotor response, 766 
Arterenol, 824 
and blockade dichloro analogs, 1034 
Arterial conditions. also arteries; 
specific conditions 
and dissecting aneurysm aorta, 319 
embolism after surgery, 810 
and valvulotomy, 10-12 
Arteriography 
technic, 818 
cerebrovascular insufficiency, 729, 1009-1010 
815, 1193 
and position, 818-819, 1144-1148 
vertebral, 818 
Arteriosclerosis 
and hormone, 831 
American Society for Study 
abstracts papers, 650-689 
report, 1137-1141 
arteriography, 819 
and glomerulonephritis, 748 
and sympathectomy, 743 
and work prescription, 736 
Arteriosclerosis obliterans, 730, 817 


Arteriovenous fistula, and circulatory congestion, 
756, 787, 791, 865 
Aspirin, rheumatic disease, 507-509, 514 
Asthma, 733 
electrocardiogram children, 90-95 


Circulation, Volume XXII, December 1960 


‘ 
‘ 
: ‘ 
‘ 
7 
4 
av 


flow] 


and adrenocorticotropic hormone, 831 

advanced human type rabbit, 677 

See Aorta, atherosclerosis 

and athletes, 484, 1174 

Bantu, 98, 467 

Cape Town, autopsy survey, 96-109 

insufficiency, 729 
and strokes, 1005-1006 

chickens, 683-684, 688 

and cholesterol. See Cholesterol 

See artery 

and dibazole, 309 


INDEX 


dietary factors, 265, 277, 453-462, 548-554, 655, 665, 


686, 824, i151 
See also Diet 
electron 655-656 
and fibrinolysis, 653, 668, 779, 796 
anticoagulent therapy, 612-613, 619 
and glyceryl trinitrate, 815 
and gonadal hormones, 468-659, 681-682 
and heart failure, 881 
and hypertension, 102, 1030, 1181 
immunization, 672-673 
and 104-107, 450, 632, 668, 671, 792, 800 
Israel, 265-279 
lipids in. See Lipids 
and methylthiouracil, 1181 
myocardial, 301, 689, 831 
and myxedema, 464-466 
and nephrectomy, 831 
oxygen breathing effects, 243-245 
and phagocytosis, 681, 760 
pigeons, 664 
and tocopherol, 651, 786 
after triton, 685-686 
vascularization plaques, 670, 762 
and water hardness, 686 


Atrioventricular 
block. See Heart block 
957 
and ostium defects, 958-975 
635, 749, 775, 782 
node, 741 
Wolff-Parkinson-White syndrome, 777, 784 
persistent common, 112, 117-118, 792 
valve dissociation, 806 
and ventricular septal defect, 792, 898-899 


Atrium, 
and atropine after acetylcholine, 1034 
and blood volume, 131, 867, 1187 
conduction, tachyeardia, 772 
826 
and fourth heart sound, 737 
dilatation, 643, 1024 
electrokymogram, 1022 
fibrillation, 42, 728 
left, 131, 728, 1024 
triatriatum, 755 
mitral regurgitation, 42, 43, 
outflow blockage, 
transseptal route technic, 927-934 
ventricular septal defect with patent ductus, 
256, 259-261 
myxomas, 730, 759 
and operative embolism, 821 
oxygen saturation, 259-261, 910-912 
parasystole, intermittent, 1149-1150 
pressure. See Blood pressure, atrial 
pulmonic stenosis, 386 


septal defect, 281, 730, 749, 908-912, 1020 
and dyspnea, 718-719 
endocardial cushion defects, 956-975 
familial incidence, 717, 768 
metaraminol after repair, 1129 
ostium secundum, 491, 957-975 
age for operations, 1042 
repair, and pulmonary vascular resistance, 

935-946 

sinus venosus, 911 
sympathomimetic amine effects, 1127 
tricuspid stenosis and atresia, 200-203 
vector analysis, 956-975 

thrombus, 1021, 1024 
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Wolff-Parkinson-White syndrome, 715, 777, 784 
Atropine, 533, 889-891, 1078 


and stimulants, 1033, 1034 


Auscultatory findings 


atrial septal defect, 491 

blood pressure after work, 1113-1122 
direct-writing phonocardiograms, 746 
Fallot’s tetralogy, 73-89 

hyperthyroidism, 799 

left atrial myxoma, 759 

myocardial 448-452 

pulmonary stenosis, 55-72 
stethoscope efficiency, 759 

tricuspid stenosis, 351, 352, 359 
ventricular septal defect, 255 


Ballistocardiogram 


angina, 982-983 

coronary disease, 982-983 

smoking effects, 164 

ventricular, and stroke volume, 1185-1186 


Baltimore, Maryland, 821 
Bantu 


atherosclerosis, 98, 467 
coronary anastomoses, 16-19, 


Barbiturates, hypertension, 308-309 
Blood. See also Plasma; Serum 


catecholamines after norepinephrine, 744 
gas exchange, after carbon dioxide, 221-223 
lactate levels, 720, 1173 
and regeneration, 738 
nonprotein nitrogen, aneurysm, 320 
oxyhemoglobin saturation hypoxia, 207-208, 
218, 222 

pH, 952 

endotoxin shock, 830 

open-heart surgery, 168 

sickle-cell disease, 603 

and venoarterial perfusion, 831 
pyruvate levels, 1173 
acid, and triolein, 743 
urea nitrogen, and guanethidine, 
and fat emulsions, 809 


Blood flow 


rates, and exercise atrioventricular block, 584-589 


repolarization, 635-644 
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after atrial septal defect closure, 940-945 
and bretylium tosylate, 735 
and abdominal muscle, 835 
766, 1186 
isoxsuprine hydrochloride, 793 
collateral, 302, 1151 
absent left pulmonary ariery, 1109 
atherosclerosis, 241, 1174 
lung, and continuous murmur, 787 
494 
for pulmonary embolism, 744 


| 
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Blood Flow (Cont’d) 
congestion and congestive heart failure, 864-886 
1-3, 305, 559-562, 722, 774, 1189 
anomalous left coronary artery, 591-597 
and contrast media, 646 
coronary perfusion, 731 
and physical training, 1173-1175 
and sympathomimetic amines, 824 
lipemia, 903-907 
and liver cirrhosis, 154-157 
mesenteric arteries, 766 
Milroy’s disease, 834 
myocardial, 494, 761-762, 798 
and amyloid, 301 
and nicotine, 722, 798, 1112-1124 
norepinephrine after chlorothiazide, 748 
peripheral, and clubbing, 156 
pregnant dogs and sheep, 718 
pulmonary, 82, 221, 1041-1042 
and compliance, 130-137 
Fallot’s tetralogy, 75, 87, 387-389, 395-401 
hypoxia, and exercise, 204-210 
and intermittent murmur, 227 
pulmonic stenosis, 387, 390, 391, 399-401 
and tilting, 790 
re-establishment after stroke, 1009-1010 
renal, 766 
and guanethidine, 186-189 
responses 766 
713 
tricuspid stenosis, 198 
velocity, and 751 
and dibazole, 310 
and pressure pulse, 1187 
venoarterial pumping system, 332 
ventricular septal defect with patent ductus, 
259-261 
Blood pressure 
and angina pectoris, 801, 802, 981, 1152, 1153 
after angiotensin, 740, 766 
aortic, 368, 406, 741 
and coronary perfusion, 731 
arterial, 208, 210, 289-295, 1026 
bilateral indirect and direct, 419-435 
hypoxia, 205-206 
and myocardial blood flow, 762 
sodium response reflex, 775 
vena cava congestion effects, 876-877 
atrial, 737, 742, 766 
aortic insufficiency, 741 
and circulatory congestion, 872-875 
after commissurotomy, 564, 568-571 
after contraction, 728 
and coronary resistance, 731 
cardiomyopathy, 751 
oxygen intake test, 
pulmonie stenosis, 378, 392-393, 405 
and septal defects, 259, 405, 940-945 
and trimethidinium, 743 
Bushmen Kalahari Desert, 289-295 
Cape Town, 102-104 
259-261, 347-348, 353-355, 748, 755, 1152 
central venous, 713 
and emotions, 492 
groups, 817 
Chinese, Taiwan, 1028 
and chlorothiazide, 194 
congestion, 866 
and Arfonad, 872-875 
and heart failure, 866-867 
and cirrhosis liver, 155-157 
304, 305, 731, 1173 


INDEX 


[Blood flow—Blood pressure 


and Dammann-Muller procedure, 787 
diastolic, 761, 807, 858 
and guanethidine, 185 
and intermittent murmur, 229 
dissecting aneurysm aorta, 316 
endotoxin shock, 830 
Europeans, 267 
and exercise, 204, 208-210, 213, 224, 576, 603, 1188 
Fallot’s tetralogy, 82, 387, 401 
and tricuspid valve anomaly, 1084, 1086-1089 
and fourth heart sound, 737 
and ganglionic blockade, 311, 829 
and glossopharyngeal nerve section, 737 
after hexamethonium, and amphenone, 1028 
and hydralazine, 194 
and hydrochlorothiazide, 194, 833 
hypertension. See Hypertension 
and solutions, 798 
hypotension. See Hypotension 
after hypothermia, 724 
intrapleural, 224 
intrathoracic, 361, 794 
intravascular volume determinant, 741 
and iproniazide, 1032 
left ventricular obstruction, 113, 114, 124 
and metaraminol, 830 
and monoamine oxidase inhibitors, 1159-1160 
and myocardial sodium and potassium content, 1026 
Nassau, Bahamas, 768 
and nitroglycerin, 833 
and norepinephrine, 328, 763, 828 
and 666, 682-683, 822, 1026 
patent ductus, 227, 259-261 
and phentolamine, 830 
polygenetic hypothesis, 860-862 
portal venous, and diuretics, 1032 
and prednisolone, 830 
and protoveratrine, 737-738, 1075-1080 
pulmonary, 52-53, 224, 527, 567, 818 
and 755, 798 
artery, 134, 755, 802, 872-875, 1021, 1152 
atrial septal defects, 749 
cardiomyopathy, 751 
and Graham Steell murmur, 781 
oxygen intake test, 
and tricuspid stenosis, 347-348, 353-355 
and carbon dioxide breathing, 223 
after ganglionectomy, 211-214 
hypoxia, 205-206, 218 
and left ventricular diastolic overload, 717, 775 
and medial thickness, 535-546 
mitral stenosis, 328, 560, 766 
venous, persistent left superior vena cava, 761 
wedge, 387, 751 
and renal artery stenosis, 740 
rheumatic mitral regurgitation, 792 
right atrial myxoma, 730 
and right left-handedness, 430 
smoking effects, 164, 1113-1122 
and amines, 824, 1126-1131 
thiazide diuretic, 755 
and third heart sound, 737 
after thoracotomy, 1187 
and tilting, 742, 790 
transseptal catheterization, 930-934 
transvalvular difference, 167 
tricuspid stenosis, 198 
vena caval, 763, 877 
ventricular, 63, 67-68, 82, 167, 227, 737, 761, 775, 
872-875-930 
Fallot’s tetralogy, 387-389, 395-401 
and pulmonic stenosis, 405-411, 807 
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[Blood pressure—Cardiovascular system] 


systolic, 834 
and premature beats, 387 
Yemenites, 267 


Blood vessels. See also Arteries; Capillaries; Veins 
cerebrovascular insufficiency, 729 
spasm, and atherosclerosis, 1005 
after cervical rib, 331 
contrast media, 746 
gravity effects, 1144-1148 
560-562, 758 
branching patterns, 299 
diabetes, 655 
elastic membranes, and age, 1032 
and monoamine oxidase inhibitors, 1160 
portal, 157 
resistance, 130, 156 
after atrial septal defect repair, 938-946 
and output, 308-315, 831 
and dibazole, 310-311 
forearm, after chlorothiazide, 748 
mitral stenosis, 560-562, 766 
and norepinephrine, 744 
pregnant dogs and sheep, 718 
pulmonary, 560-562, 565, 770 
and stimulation, 1186, 1187 
and compliance, 134-135, 732-733 
after ductus division, 262 
kinetocardiogram, 1021 
patent ductus, 227, 259-261 
pulmonary stenosis, 721 
septal defects, 49, 259-261, 770, 938-946 
renal, and exercise response, 576, 577 
and serotonin, 758 
splanehnie, 713 
smoking effects, 161, 163 
vasoconstriction, 163, 867 
pulmonary hypertension, 535-546 
vasodilation, 1151 
after Arfonad, 752, 871-876 
and earbon dioxide, surgery, 790 
after isoxsuprine, 793 
lipemia, 904-906 
after norepinephrine, 764 
walls, ion transport across large, 804 


Blood volume 

and angina, 1151 

and circulatory congestion, 752, 864, 871 
and heart failure, 867 

and hypoxia, 204, 216-219 

intravascular baroreceptors, 751 

and and skeleton, 303 

pulmonary, 130-137, 204 
and infundibular contraction, 82, 

valvular disease, 133 

and vasomotor tone, 742 

temperature changes evaluation, 756 


Book Review 

Acute Pericarditis (Spodick), 1011 

Arterial Embolism Limbs (Jacobs), 1012 

Biosynthesis Terpenes and Sterols 
Wolstenholme and 1012 

Auscultation (Butterworth al.), 1011 

Chirurgie der Arterien (Kremer), 1021 

Cinefluorography (Edited Ramsey al.), 1016 

Diseases Chest, Including the Heart (Edited 
Myers), 1016 

Diseases Medical Progress (Moser), 1014 

der Kardiologie Hegglin 
and Liithy), 1013 

the History Medicine (Sigerist), 1015 
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Introduzione Elettrocardiofia Vettoriale 
(Pozzi), 1012 

Metal Binding Medicine (Edited Seven and 
Johnson), 1014 

Plasma Proteins. Clinical Significance (Weil), 
1011 

Semeiologia (Gigli and Muie- 
san), 1017 

Your Heart: Handbook for Laymen (Marvin), 
1011 

Brain. See also Cerebrovascular conditions 

cerebellar artery 1007 

damage after anoxia, 1190 

lateral medullary syndrome, 1007 


Breathing. See Respiration 


Bretylium, antihypertensive effects, 181-183, 191-197, 
735 


Bromsulphalein. See Sulfobromophthalein 
Brown Memoriai Lecture, 864-886 


Calcification, 821 
aorta, 367, 369 
arteriosclerosis criterion, 1133-1136 
coronary arterial, 671, 725 
Calcium, deficiency, after ethylenediamine tetra- 
acetate, 773 


Cancer 
liver, activity, 487-488 
heart, 474-482 
prostatic, and serum lipids, 669, 788 
and thrombophlebitis, 780 

Cape Town, atherosclerosis, 102-107 


Capillaries, 1031 
and edema, 825 
lower extremities, 331 
and norepinephrine, 748, 763 
pressure, 347-348, 353-355, 748,.1152 
pulmonary, 210, 259-261, 1152 
stenosis, 347-348, 353-355 
ventricular septal defect with patent ductus, 
259-261 
Carbohydrates 
and plasma 456 
somatic, and myocardial contractility, 826 
and stress, 817 
tolerance, and dietary lipids, 675-676 


Carbon dioxide 
and pain, 301 
inhalation response, 220-225 
and smoking, 1113-1122 
intracardiac, 1025 
and chest surface potentials, 764-765 
718 
and absent left pulmonary artery, 1108-1109 
and respiratory exchange, 208 
and respiratory acidosis, 783-784 
tension, 831 
bypass, 731 
hypertension, and dibazole, 312 
mitral stenosis and valvulotomy, 
obesity, and exercise, 220, 718 
and pulmonary emphysema, 220 
Cardiopulmonary bypass. See Extracorporeal 
Cardiorespiratory conditions. See Respiration 
Cardiovascular system 
amine oxidase inhibitor effects, 758, 805-806, 
1159-1161 


Be 
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Cardiovascular system (Cont’d) 
hypertensive disease. See Hypertension 
maternal hypoxia and fetal anomalies, 720 
newborn, 1187 
and pulmonary vascularity, 1192-1193 
smoking effects. See Nicotine 


gravity effects contrast media, 1144-1148 


thalassemia major, 826 
transcranial stimulation responses, 1189 
and water hardness, 686 
after whole body irradiation, 1189 
Carotid arteries 
autogenous replacements, 767 
blood flow, 332, 729, 766, 818, 1186 
and cerebrovascular disease, 332, 729, 1002-1010 
and intracranial hemorrhage, 34-35 
manual compression, 1036 
Carotid sinus 
massage, and murmur, 228 
stimulation 751, 852, 1186, 1187, 1190 


Carrageenan, and wall metaplasia, 683 


Catecholamines 
and output, 1130 
and heart innervation, 1033 
and norepinephrine infusion, 744 
pheochromocytoma localization, 516-525 


Catheterization, cardiac 
anomalous pulmonary drainage, 761, 819 
stenosis, 167, 758, 777, 834 
apical left ventricle, 782 
atrial puncture, 727 
atrial septal defects, 959-964 
atrioventricular block, 588, 589 
after commissurotomy, 568 
coronary sinus, 774, 778, 827 
transposition, 746, 806 
direct-reflection oximetry, 908-912 
ejection time, 801 
and green, 752 
radiopaque, 749 
Fallot’s tetralogy with tricuspid valve anomaly, 
1084-1089 
great vessels, from right ventricle, 113 
cardiomyopathy, 751 
left heart, 131, 777 
and right combined, 771 
left ventricular obstruction, 124 
Marfan’s syndrome, 794 
mitral stenosis, 327, 559, 739 
nodal rhythm, 891 
patent ductus arteriosus, 227, 254, 256 
pressure recordings with, 749, 1023 
pulmonary, 168, 761, 1041-1042 
stenosis, 398, 405, 407, 826 
renal venous, for fatty acid uptake, 750 
right atrial 730 
right heart, 758 
stylet for interatrial passage, 749 
right ventricular volume estimation, 752 
shunt detection, 647, 752, 1041-1042 
aortic electrode, 949-955 
transbronchial, 131, 757 
double-needle technic, 976-978 
transseptal route, 927-934 
tricuspid stenosis, 198-203 
Uhl’s anomaly, 752 
unilateral renal disease, 916 
valvular regurgitation, 749, 766 
vena cava, 522, 876 
ventricular defects 113, 114, 254, 407, 745, 818, 
1042, 1045 


INDEX [Cardiovaseular system—Cholesterol levels] 


Cells. See also Erythrocytes; Leukocytes 
aortic, cholesterol uptake, 675, 726 
phagocytosis, 681, 760 
species differences, 685 


Cephalins, effects plasma levels, 668, 792 


Cerebrovascular conditions 
accidents, 32, 329 
hypertensive disease, 
and stenosis, 332 
during arrhythmias, 766 
and arterial 1098 
hypoxia, open-heart surgery, 168 
729 
and occlusive disease, 1002-1010 
intracranial hemorrhage, 
and electrocardiogram, 25-38 
and monoamine oxidase inhibitor use, 1159 
pheochromocytoma, 332 
surgery, 729 
special clip technique, 330 
Chloramphenicol, and prothrombin time, 613, 617 


Chlorothiazide, 1152 
analogs, action, 1035 
and blood flow after norepinephrine, 747 
blood pressure response, 194, 196, 741, 1029, 1030 
monoamine oxidase inhibitor potentiation, 1162, 
1163 
Stokes-Adams attacks, 797 


Chlortetracyclene, and prothrombin time, 613, 617 


Cholesterol levels 
and adrenocorticotrophin, 469 
aortic, 547-558, 675, 684, 726 
and atherosclerosis, 326-327, 454, 464-471, 484, 
656, 673, 683, 776, 824, 1188 
Israel, 265-279 
and liver function, 232-242 
and methylthiouracil, 1181 
and thyroid analogues, 660, 663-666, 680, 724, 736 
and 469, 660 
re-utilization, 683, 776 
esters, 551, 555-557 
estrogen effect, 467-468, 495, 552-553, 658, 675, 726 
fecal excretion and bile acids, 652 
and heparin, 668-669, 675, 726, 745 
hypercholesterolemia, 652-653, 723, 817 
familial, 297, 327 
and intestinal obstruction, 1181 
and lipid values, 495, 668, 792 
and thyroid analogues, 736 
metabolism, 547-558, 660 
monoamine oxidase inhibitor action, 809 
and nialamide, 657 
serum levels, 251, 267-268, 275, 454, 495, 548-554, 
633, 635, 726, 745, 824 
and body weight, 1091-1106 
and reducing diets, 456, 685, 799 
and disease, 464-471, 1091-1106 
dietary factors, 326-327, 457, 467, 469, 484, 
670-680, 688, 773, 1188 
corn oil, 806 
egg yolk, 735 
and fat tolerance, 723 
and acid, 726, 806 
margarines, 674 
and oleic acid, 806 
and thiouracil, 681 
and epinephrine, 249-252 
and heparin, 668-669 
hourly variation total, 247-253 
and liver function, 232-238 
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and methyltestosterone, 658-659 and chelation, 1033 
and acid, 662, 663, 726 electrical activity, 770 
and occupation, 666, 682-683, 822 direct records, 762-763 
and salicylates, 492 familial 721 
and sitosterol, 326 His bundle, 763 
stress influence, 250-252 and hypothermia, 819 
vitamin effects, 151-153 peripheral Purkinje system, 763, 770 
synthesis, 327, 468, 676, 733, 736 ventricular, 280-288, 761, 814, 1021 
and triparanol, 468, 682, 736, 764 and heart block after repair, 896-900 
turnover, 551-555, 557 647, 715 
and xanthomatosis, 327, 652-653 Congenital anomalies 
Cineangiocardiography 756, 758, 776, 834 
stenosis, 758 transposition, 745 
atrial myxomas, 730, 760 atrioventricular, 583, 647 
basal murmur, 792 and bacterial 834 
left heart, 768-769, 783 biventricular origin pulmonary trunk, 112, 116 
left-to-right shunt, 1046-1047 and blood 813 
pulmonie stenosis, 398 and blood flow, 301 
valvular regurgitation, 769, 792 corrective vena cava-pulmonary anastomosis, 755 
Cirrhosis eyanotic heart disease, 167-168, 642-643 
male Bantu, 467 differential diagnosis, 758, 777, 1192-1193 
nutritional, and 751 digital computer diagnosis, 829 
and respiratory pattern, 154-157 familial 489, 768, 887-895 
and 329 fifth eighth decades, 749 
Coagulation left coronary artery, 591-597 
anticoagulant therapy, 678, 740, 786, 811 and left ventricular obstruction, 112-113, 117-118 
angina pectoris, 612, 1154 and mammary soufile 1070-1072 
complications, 487, 613, 735 Marfan’s syndrome, 316, 321 
long-term use, 486-487, 614-615, 773 and maternal hypoxia, 720 
pulmonary embolism, 486, 743 and blood supply, 301 
atherosclerosis, 612, 619, 653, 654, 779, 796 partial transposition pulmonary veins, 769 
and 614, 740 persistent foramen ovale, 489 
and emotion, 786 persistent left superior vena cava, 489 
fibrinogen-thrombin gel formation, 677 pulmonary artery absence, 1107-1111 
fibrinolysis. See Fibrinolysis pulmonary valve, 792 
and heparin, 485, 488 and pulmonary hypertension, 535, 1041-1043 
and intermittent claudication, 488 and pulmonary vascularity, 1192-1193 
and phenindione, 486-487 pulmonary venous drainage, 761, 819 
and polybrene, 1195 tricuspid valve flap, 1083-1090 
and protamine, 485, 1195 anomaly, 752 
smoking effects on, 765 ventricular septal defect, 112, 125 
sudden arterial 817 Contrast media 
tests, 485, 488-489, 613-614, 617, 740 and coronary blood flow, 646 
and thromboembolism, 485-489 gravity effects distribution, 1144-1148 
Coarctation Convertin, and coagulation, 614, 740 
aorta, 758, 796 Coronary artery conditions 
and heart failure infancy, 787 and aging, 126-129, 302 
corrected transposition, 746 pattern, 14-26, 671, 717 
and occlusive disease, 738-739 classification hearts, 301-302 
and patent ductus arteriosus, 810, 834 and anemia, 20-23, 305 
and pulmonary stenosis, 768 and angina, 305, 617, 671-672, 717, 984, 1151 
Cobalt chloride, and hyperlipemia, 664-665 anticoagulant therapy, 608-617 
Cold pressor test, 576-578 atherosclerosis, 19-23, 96-109, 302, 453, 464-471, 646, 
and bretylium tosylate, 191, 195 661, 668, 727, 984, 1188 
and smoking, 164, 1113-1122 
and heparin, 
immunization, 672-673 
and oophorectomy, 467 
829 race differences, 688, 817-818 
for hemoptysis control 327 and sterol, 
for lacerations 744 
restenosis, 739 
and 1025 Bantu, 14-24 
blood flow, 1-3, 301, 722, 762, 1189 
pos ssurotomy syndrome, 168 collateral, 304-306, 815 
Conduction and mitral stenosis, 560 
and arrhythmias, 763 and radiopaque contrast media, 646 
atrial, 772, 819, 1033 and amines, 824 
atrioventricular, 320, 647, 775 671, 725 
and tachyeardia with block, 796 comprehensive care, 1166-1178 
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Coronary artery conditions (Cont’d) 
and emotional strain, 645 
and exercise, 714, 986-1001, 1171-1175 
electrocardiograms, 1060-1068 
lack, 646 
and heart failure, 727, 749 
reflex constriction, 789 
heredity factors, 296-300, 645 
and hypercholesterolemia, 327, 464-471, 652-653, 
736, 1091-1106 
insufficiency, 722, 1171-1175 
and isosorbide dinitrate, 809 
reflexes, 1179-1184 
ischemic changes, 301, 714, 725 
Italy, 1091-1106 
legal aspects disease, 627-634 
Minnesota, 1091-1106 
and monoamine oxidase inhibitors, 1158-1159 
and myocardial infaret, 265-279, 303-304, 671, 717 
Navajo Indians, 670-671 
302-306, 326, 466, 632, 717, 820, 995, 
1133-1136, 1151 
direct surgical treatment, 672, 820 
pericardial poudrage, 816 
and ventricular defibrillation, 492 
and 239-242, 645, 646, 666 
pulse wave velocity, 126-129, 801 
smoking effects, 160-166, 645, 722, 798 
symposium, 296-307, 448-473, 608-617, 1151-1178 
and thoracic aorta calcification, 1133-1136 
thrombolytic therapy for, 619-626 
triolein tolerance curves, 678 
Utah Plan, 1167 
vascular bed resistance, 560, 731 
venous drainage, 790 
Work Classification Clinies, 1168 
Coronary sinus 
blood pH, and hypothermia, 714 
oxygen content, 303, 560 
Cor pulmonale, 486 
Corrigan, Sir John, 246 
Cortisol, 660 
for iproniazid side effects, 1163 
Cortisone, 469, 660 
and blood pressure, 1026 
for iproniazid side effects, 1163 
heart disease, 507-509, 514 
Cor triatriatum, 755 
Coumarin, 740 
coronary heart disease, 609 
derivatives, vasodilating properties, 791 
and prothrombin complex, 613, 614 
Cryoprofibrin, fibrin-intermediates, 808 
Crytenamine, and blood pressures, 428 
Cyanocobalamin, cardiac effects, 491 
Cyanosis, 746, 1024 
Fallot’s tetralogy, 79, 86, 1084-1089 


Dermatitis, after warfarin sodium, 947-948 
Desoxycorticosterone, 469 

and blood pressure, 868, 1027 
Dexamethasone, rheumatic disease, 722 
Dextrocardia, 437-445, 746 

and mammary pregnancy, 1070 
Diabetes mellitus, 721, 722 

and atherosclerosis, 743 


Cape Town, 103-104 
exercise test, 986 
hyperlipidemia, 232-238, 655, 675, 740, 813 
hypertension, and retinopathy, 244 
and sympathectomy, 743 
triolein tolerance curves, 678, 740, 743 
vascular reactivity, and oxygen, 

Dibazole, hypertensive disease, 309-312 
Dicumarol. See Coumarin 
Diet 
and atherosclerosis. See Atherosclerosis 
intake, 266-267, 456, 773 
vegetarian and nonvegetarian monks, 721 
earbohydrates, 456, 675, 817 
cholesterol-free, 327, 735 
and cholesterol levels. See Cholesterol 
and disease. See Coronary disease 
egg yolk, 735 
essential fatty acid free, 327, 665 
fat intake, 454, 657, 660, 680, 723, 735, 833 
butter, 674 
cocoanut, 327 
corn oil, 806, 1188 
emulsion, and blood viscosity, 809 
and energy yield during exercise, 326 
and acid, 806 
margarines, 674 
milk fat, 327 
and acid, 806 
and thyroid function, 684 
vegetable and animal, 687, 720-721 
hypertensive therapy, 312, 1031 
rice, 311, 1030 
Israel, 266-267 
Navajo Indians, 670-671, 773 
protein, 457-458 
animal, 454-455, 459, 683 
and serum lipids, 454-456, 460, 670, 833 
sodium intake, 1031 
thrombogenic, 686-687, 806 
uleer, and anticoagulant therapy, 609 
Digitalis, 1152 
and atrioventricular tachyeardia, 741 
triatriatum, 755 
and exercise tests, 989 
after heart arrest, 1186 
and heart block, 832 
heart failure, 807 
and circulatory failure, 869-872, 879 
maintenance therapy, 881 
sensitivity Purkinje fibers, 770 
and venous pulse 1022 
ventricular septal defect, 1047 


Diiodothyroacetic acid, cholesterolemia, 466 


Dilution curves, 800 
albumin space edema, 825 
anomalous pulmonary return, 950-955 
acid, 752, 952, 954 
output, 784, 787, 831 
and pulsus arternans, 823 
after commissurotomy, 568-569 
electrodes, 752, 949-955 
Fallot’s tetralogy, 1084 
flow variation effects, 1023 
green, 186, 752 
and tilting, 790 
valvular disorders, 9-10, 778, 800 


Dimethyldiiodothyroformic acid, and cholesterol 
levels, 666, 724 


Diodrast, radioiodinated, renal disease, 913-925 
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Diphosphopyridine nucleotidase, 1191 
and myocardial contractility, 826 


Diuresis. See also Water, excretion 
edema, 491 
agents. See substances 
after heart failure recovery, 879-880 
hypotensive action, 181, 194, 832, 833, 1032 
after renal dialysis, 777 
water, negative pressure breathing, 1028 


Ductus arteriosus, 730 
and angina pectoris, 802 
atypical, 756, 801 
endocarditis, 834 
and congenital heart disease, 112, 749, 769 
familial tendency, 768 
infancy, 760, 787 
left ventricular diastolic overload, 717 
murmur, 226-231, 787, 1071-1072 
surgical correction, 810 
age for, 1042 
direct-vision valvulotomy, 796 
and ventricular septal defect, 254-263, 281, 898-899 
Dysphagia, 1006-1007 
Dyspnea, 486 
stenosis, 758 
atrial septal defect, 718 
cor triatriatum, 755 
and dissecting aneurysm aorta, 319 
heart failure, 784, 786 
and venous congestion, 878-879 
mitral stenosis, 765 
premature babies, 332 
and respiratory 718, 829-830 
pulmonary compliance, 784 
right atrial myxoma, 730 
tricuspid stenosis, 347-349 


Edema 
albumin space, 825 
cerebral, 
heart failure, 866 
and venous congestion, 878-879 
and hydrochlorothiazide, 491, 1031 
Milroy’s disease, 834 
right atrial myxoma, 730 
postoperative, resection, 738 
pulmonary, 788, 793 
tricuspid stenosis, 347-349 
retinal, and glomerulonephritis, 748 
Effort tolerance. See Work 


Electrocardiography 
abnormalities normal heart, 25-38 
contradictions, 1023 
angina pectoris, 981, 996-998, 1154 


Electrocardiogram 
stenosis, 758, 776, 826, 834 
atherosclerosis, 632, 646, 1181 
atrial, 640, 752, 1024 
fibrillation, 728, 764, 889-891, 1065-1066 
intermittent parasystole, 1149-1150 
myxoma, 730 
repolarization, 635-644 
septal defects, 956-957, 1020 
variability range normal, 1022 
atrioventricular, 584, 647, 792 
bronchogenic carcinoma, 476-477 
bundle-branch block, 29, 280-282, 285, 647, 734, 
751, 899, 1021, 1045 
35-36, 330 
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coronary, 126-129, 632, 646, 729, 985-987, 1173 
air embolism, 283-286 
and stress, 827, 981-982, 995 
after defibrillation, 140-141 
electroposition concept, 747 
endocardial fibroelastosis, 440 
and exercise, 584, 714, 801, 827, 987-999, 1060-1068, 
1170 
Fallot’s tetralogy, 406-407 
with anomalous tricuspid valve, 1083-1086 
fetal distress, 333 
hypertension, 49-54, 801, 807, 1187 
intracranial hemorrhage, 25-38 


ischemia, 714, 729, 981, 998 


left-to-right shunts, 718 
and magnesium, 773 
mitral regurgitation, 42-47 
myocardial infarction, 283-284, 332, 646, 765, 991, 
997-998 
myocarditis, 1182 
newborn infants, 760 
nodal rhythm, 891 
patent ductus arteriosus, 255, 717, 718, 760 
post mortem correlation, 716 
pulmonie stenosis, 406-407, 826 
pulse wave velocity, 126-129 
sinus rate, 714 
and smoking, 165 
tachyeardia, 714, 981 
transposition great vessels, 730 
stenosis, 347-350, 355-356, 359, 362, 769 
after vagus stimulation, 
ventricular, 29, 42, 139, 281, 717, 752, 761, 762, 775, 
802, 814, 834 
119, 123 
septal defect, 255, 718, 792 
children, 49-54, 1042, 1045, 1047 
surface patterns injury, 729 
after ventriculotomy, 280-288, 734, 897-900 
Uhl’s anomaly, 752 
syndrome, 784 
Electrolytes, 733 
eareass content heart failure, 715 
excretion 
hypertension, 311, 763 
renal, acidosis, 1192 
and vena caval congestion, 877 
transport across large vessel walls, 804 
Embolism. See also Thromboembolism 
air, after ventriculotomy, 283-284, 285 
and atherosclerosis, 329, 331, 1005 
and cerebrovascular insufficiency, 729, 1005, 1008- 
1010 
and dissecting aneurysm, 319-320 
and hypertension, pulmonary and portal coexisting, 
377, 381-383 
cardiomyopathy, 751 
pulmonary, 377, 381-383, 486, 743-744, 751, 780, 818, 
1151 
Emotions 
and angina pectoris, 1151, 1152 
and cardiac output, 1171 
coronary heart disease, 305, 632, 645, 1168-1171 
Emphysema 
and dioxide breathing, 221-224 
exercise test, 992-993 
Endocarditis, 1025 
and cerebral embolism, 1008 
fibroelastosis, 437-445 
stenosis and atresia, 200-203 
and mitral regurgitation, 43, 
and restenosis, 739 


4 
8 


1212 INDEX 


Environment 
atherosclerosis, 96-109 
blood pressure, 267, 289-295, 768, 822, 1028 
and body weight, 291-294, 822, 1091-1106 
and cholesterol levels, 248, 455-456, 467, 817, 822, 
1091-1106 
disease, 298, 753, 816, 1091-1106 
cardiomyopathies, 494, 821 
and glomerulonephritis, 804 
and heart disease, unusual form, 168 
fever, 804 
and serum lipids, 773 
Enzymes. See also specific enzymes 
fibrinolysis, acidosis, 721 
inhibitors for hypertension, 728, 806, 1159-1160 
system, and alimentary lipemia, 236 
and acid, 663 
Epinephrine and norepinephrine 
regurgitation, 328 
and blood flow, 718, 744, 747-748, 762, 824 
and blood pressure, 741, 767, 828, 833 
response, 333, 744, 1188 
fatty acid response, 470, 667, 668, 773 
lipoprotein response, 470 
and myocardial contraction, 1034, 1125-1131 
and nicotine, 163 
pheochromocytoma, 516-525 
and vasomotor activity, 742, 751, 828 
ventricular responses, 782, 824 
Ergonovine, flow-pressure effects, 718 
Erythrocytes 
erythropoiesis, radioiron 733-734 
heart failure, 733-734 
and volume, 867 
and serum cholesterol levels, 326 
Erythrol tetranitrate, pressor response, 833, 1151 
Estrogen 
and cholesterol levels, 467-468, 470, 495, 552-553, 
658, 675, 726 
Europeans, atherosclerosis, Israel, 265-279 
Extracorporeal circulation 
atrial defect closure, 168 
for 784 
and lactate levels, 
respiratory acidosis, 784 
surgery, 120-122, 168, 410, 744, 792 
without mechanical oxygenator, 757 
Extremities 
arteriosclerotic disease, 329-330, 743 
and cerebrovascular insufficiency, 729 
330, 331 
vasoconstriction and bretylium, 193 
venous thromboembolism, 488-489 
Eyes, 1006 
atherosclerosis, 243-245 


Fallot’s tetralogy, 768 
auscultatory findings, 73-89 
findings, 73-89 
stenosis, 73-89, 385-403 
atypical, 405-411 
surgical correction, 72, 753, 812, 899, 1195 
and tricuspid valve flap, 1083-1089 
Familial tendencies 
anemia, adaj ions, 826 
atrial septal defect, 717, 
721 
congenital heart disease, 490, 716 


coronary disease, 296-300, 490, 645 
hypercholesterolemia, 327, 652-653 
disease, 834 
disorders, 332 
nodal rhythm, 887-895 
paroxysmal atrial fibrillation, 887-895 
ventricular septal defect, 768 
xanthomatosis, 327, 652-653 

Fat. See Lipids 
dietary. See Diets 
atherosclerosis, 484-485, 720 
deficiency essential, 327, 665 
energy source, 326, 810 
and fat intake, 456-457, 665-667, 721, 883 
free, 326, 485, 679, 682, 750, 772 
lipid responses, 661, 667, 883 
myocardial uptake, 679, 809 
and nicotine, 682, 771 
after phentolamine, 679-680 

Fear. See Emotions 


Fetus, 299 
heart rate, and death utero, 332-333 
venoarterial perfusion, 830 


Fever. See also fever 
sickle-cell disease, 605-607 


Fibrillation 
atrial, 352, 355, 359, 561, 724, 728, 797, 811, 
889-891, 1152 
and amotriphene, 1033 
atrioventricular node dissociation, 796 
after commissurotomy, 564 
aneurysm aorta, 320 
and embolism, 330, 1008 
cardiomyopathy, 751 
influenza, 168 
mitral regurgitation, 
mitral stenosis, 561 
nodal tachyeardia, 741 
and norepinephrine, 1126 
paroxysmal, 887-895, 1065-1066 
persistence, 331 
rheumatic disease, 821 
ventricular response, 764 
and hypothermia, 714, 724, 725 
and myocardial 715 
tricuspid stenosis, 350, 352, 355, 359 
ventricular, 138-143, 304, 725 
closed-chest resuscitation, 333 
defibrillation, 140-142, 492 
after potassium with glucose infusion, 774 
ventriculotomy, 283-284, 285 
Fibrinogen 
from eryoprofibrin, 808 
and thrombin gel formation, 677-678 
and arterial embolism, 330 
atherosclerosis, 612, 619, 653, 668, 779, 796 
485, 487-488 
deficiency, 779 
and acid, 489, 795 
after respiratory acidosis, 722 
and serotonin, 825 
thromboembolism, 485, 619-626 
Fibrosis, 831 
endocardial, 1024 
elastosis, 437-445 
ventricular, West Africa, 168 
Fistula, 806 
715-716 
arteriovenous, 756, 787, 865 
733, 764, 1192 
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cerebrospinal, 26, 
strokes, 1006, 1008, 1009 
pleural, dissecting aneurysm, 321 


and pressure, 1027 


Flutter, atrial 
and amotriphene, 1033 
and angina, 1152 
after hypothermia, 724 
and influenza, 168 
after surgery, 797 


Foods. See Diet 


Ganglionic blocking agents. See also 
substances 
aneurysm, 321 
hypertension, 311, 829 
Gas exchange. See also Carbon dioxide; Oxygen 
and dioxide emphysema, 221-222 
and exercise, 207-208 
Gastrointestinal tract 
and bretylium absorption, 196 
circulation arrhythmias, 766 
distention, and angina, 1151 
hemorrhage, 330, 333 
involvement, 494 
nicotinie acid response, 722 
reflex constriction and coronary insufficiency, 1180- 
1184 
Glomerulonephritis 
and hormone, 868 
and arteriosclerosis, 748 
and congestion, 865-867 
variation, 804 
Glossopharyngeal nerve section, effects circulation 
and respiration, 737 
Glucose 
and free fatty acids, 810 
and hypothermia, 714 
intraperitoneal, and pressure, 742 
and potassium chloride infusion hypopotassemia, 
774 
tolerance, 817 
and nicotinic therapy, 723 
Glutamic oxalacetic transaminase, infarction, 320, 
332, 645, 769 
Glycogen 
and free fatty acids, 810 
and hypothermia, 714 
Grafts. See also 
arteriosclerosis obliterans, 329 
tracheal, caval segmental replacement, 812 
Graham Steell murmur, 780, 802-803 


Gravity, effects contrast media distribution, 1144- 
1148 
Guanethidine, 742 
antihypertensive effects, 181-183, 196, 742, 748, 1029 
and 184-190 


Heart 

anemia, 412-418, 826 
cardiomegaly, 318, 722, 752 

cirrhosis liver, 155-157 
168, 512, 722 

rheumatic heart disease, 739, 783 
classification, 301 
contraction, 799 

and adenosine triphosphate, 754 
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and amines, 1125-1131 
dextrorotation, 437-445, 746, 1071 
and dissecting aneurysm, 319-320 
edema, hydrochlorothiazide, 491, 1031 
changes open chest, 905 
See also Electrocardiogram 
fluoroscopy, and still photography with image in- 
tensifier, 781 
hypertrophy, 412-418, 444, 727 
and anastomosis, 21-23 
atrioventricular block, 584, 589 
and Dammann-Muller procedure, 787 
newborn, 332 
and function evaluation, 1172 
heart failure infancy, 786 
and left ventricular failure, 1152 
right atrial myxoma, 730 
and ventricular defect, spontaneous closure, 1045 
See also Heart, cardiomegaly 
hypothermia, 724, 750 
and myocardial metabolism, 714-715 
output, 734, 811, 826, 980 
and acceleration, 751 
stenosis, 167 
Arfonad effects, 872-875 
and bretylium tosylate, 735 
and dioxide breathing, 222, 223 
congestion, 869, 871-879, 882 
and clubbing, 156 
after commissurotomy, 564, 567, 569 
cor triatriatum, 755 
and dibazole, 310-312 
ear oximeter and dye-dilution, 787 
electromagnetic flow-meter measurement, 763 
and 492, 1171 
emphysema, 222 
energy cost, 1173 
and exercise. See Work and exercise 
external counting technic, 757 
Fallot’s tetralogy, and tricuspid valve flap, 
1084 
after guanethidine therapy, 186-187 
heart failure, 865-869, 871, 879, 882 
hyperthyroidism, 739 
hypoxia, 205-207, 213, 218 
after 1171-1172 
isoxsuprine hydrochloride, 793 
mitral stenosis, 7-10, 766 
and myocardial blood flow, 762 
nodal rhythm, 891 
and norepinephrine, 744 
pulmonary flow and volume relation, 131, 135-136 
after reserpine, 739 
respiratory quotient, 560 
right atrial myxoma, 730 
and blood volume, 713 
and stroke volume, 763, 1188 
and sympathomimetic amines, 1130 
transseptal catheterization, 930 
velocity-time contour, 751 
and working capacity, 1188-1189 
oxygen. See Oxygen 
pain, 301, 306. See also Angina Pectoris 
reactivation, 140-141, 333, 345 
disease, 776, 783 
situs inversus, 444, 746 
and smoking. See Nicotine 
survival rates, 725 
and work prescriptions, 736 
temperature, and conduction, 819 
trimethidinium effects, 743 
vascular markings, 1045 
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Heart beat 
after commissurotomy, 564 
ectopic, 393, 395, 409, 724, 796 
atrial parasystole, intermittent, 1149-1150 
and intermittent atrial parasystole, 1150 
and serpentine, 1034 
premature, 387-388, 395-397, 1186 
and angina, 1152 
and exercise test, 996 
and myocardial disease, 815 
pulmonic stenosis, 409 
and Fallot’s tetralogy, 387-388, 395-397 
atrioventricular, 741, 781, 996 
and digitalis, 1152 
bundle-branch, 282, 320, 892, 996, 1021, 1022 
experimental, 831 
Marfan’s syndrome, 728 
mitral regurgitation, 
and overload patterns, 721 
after ventriculotomy, 281, 734 
and Wolff-Parkinson-White syndrome, 777 
bundle His ligation, 832 
and x-ray therapy, 480-481 
corrected transposition, 746 
and dexamethasone therapy, 722 
and exercise, 583-590, 996 
left ventricular obstruction, 120-122 
and nodal 796 
and spontaneous delivery, 490 
steroid therapy, 797 
and third and fourth heart sounds, 737 
after ventricular septal defect repair, 526-534, 
896-900 


Heart failure, 749 
anemia, 413-417 
and resistance, 491 
and heart disease, 727 
and artificial kidney, 777 
and ascites, 715 
bronchogenic carcinoma, 476-477 
and electrolyte concentration, 715 
and circulatory congestion, 864-886 
triatriatum, 755 
and Dammann-Muller procedure, 787 
Ebstein’s anomaly, 
and emotions, 492 
and exercise, 778 
and fibrinous thrombi, 1024 
high output, 865 
and hypothyroidism, 827 
cardiomyopathy, 751 
786 
and lung compliance, 784, 793 
nitrous oxide turnover rate, 803 
normotensive, 874 
red cell volumes, 733 
and rheumatic heart disease, 511-514 
and serum cyanocobalamin levels, 491 
Uhl’s anomaly, 752 
and venous pressure, 492, 761 
and ventricular defect, 1047, 1052 
Heart-lung machine. See Extracorporeal circulation 


Heart rate 
and ajmaline, 1034 
angina pectoris, 981 
aortic insufficiency, 741 
children, 91-94 
and dioxide breathing, 223 
after commissurotomy, 564 
after coronary disease, 1173 
and exercise, 208-209, 213, 718 
familial nodal rhythm, 892 


[Heart beat—Hemorrhage] 


fetal distress, 332-333 
hyperthyroidism, 739 

hypoxia, 205 

after intracranial hemorrhage, 

obesity, 718 

and pacemaker, 341-345, 532, 732 

and pulmonary vascular conditions, 131 
after reserpine, 739 

shock, endotoxin, 830 

smoking effects, 164, 1120 

and sympathomimetic amines, 1126-1128 
and training, 987 

and trimethidinium, 743 

valvular heart disease, 800 


Heart sounds. See also Auscultation; Murmurs; 


Rhythm 

aortic stenosis, 757 
ductus arteriosus, 255, 801 
Fallot’s tetralogy, 74, 79, 
familial cardiomyopathy, 721, 892 
fourth, 737 
myocardial 448-452 
persistence ejection clicks, 760 
stenosis, 407 
pulmonary stenosis, 407 

and ventricular septum intact, 55-72 
splitting second, 64-66, 70, 760 
third, 737 
transient, 746 
tricuspid stenosis, 351, 352, 359 
Uhl’s anomaly, 752 
ventricular septal defect, 255 

and spontaneous closure, 1045-1054 


Hemodynamics 


after hormone, 865 
aortic insufficiency, 167, 366, 717, 741, 757 
after Arfonad, 872-875 
after atrial enlargement, 1024 
atrial septal defects, 958-975 
atrioventricular block, 584 
catheterizations for, 771, 930-934 
and cigarette smoking, 798 
circulatory congestion, 865-867, 882 
triatriatum, 755 
after digitalization, 807 
Fallot’s tetralogy, 836 
and tricuspid valve anomaly, 1083-1090 
heart failure, 789, 827, 866, 879-881 
hypertension, 312, 575, 1188 
hyperthyroidism, 799, 827 
after isoproterenol, 1190 
isoxsuprine hydrochloride, 793 
and left diastolic overload, 717, 775 
mitral stenosis, 559-562, 771 
negative pressure breathing, 794 
after oxygen-enriched mixtures, 823 
pulmonary, 563, 940-945, 1020, 1190 
stenosis, 490, 721, 1020 
renal, 877-878 
iproniazide, 1032 
stenosis detection, 728 
tricuspid stenosis, 347-350, 353 
ventricular septal defect, 490, 1087-1089 
with patent ductus, 256-261 
Uhl’s anomaly, 752 


Hemoglobin disease, sickle cell, 602-607 
Hemographs, aorto-iliac occlusion, 329 
Hemorrhage 


and anticoagulants, 487, 613 
cerebral, 1008-1009 
intracranial, 25-38 
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[Hemorrhage—Infarction] 


and coronary blood flow, 301 
dissecting aneurysm, 316, 319 
gastrointestinal, and infarction, 494-495 
hemodilution, 754 
mitral stenosis, 327 
and myocardial blood supply, 301 
open heart surgery, 725 
tricuspid stenosis, 347-349 
Heparin 

and alimentary fat clearance, 236 
and anticoagulant therapy, 617 
coronary heart disease, 608-609 
effects cholesterol, 668-669, 675, 726 
intermittent, 745 

angina management, 1154 
operative, 1195 

pulmonary embolism, 743 
and oxygen tension, 902-907 
and serum lipids, 666, 668-669, 745, 813 
and thromboelastography, 488 


Heredity. See Familial tendencies 


Hexamethonium, 713 
and blood pressure, 191, 311, 428, 748 


Histamine, and gastric secretion tests, 333 
Hydralazine, hypertension, 181, 194, 428 


Hydrochlorothiazide, 491, 1031 
and bretylium, 194 
hypertension, 194, 1029 
after norepinephrine, 833 
5-Hydroxytryptophane, 1161 
Hyoscine, and atrial contraction, 1034 
Hypertension 
and angina pectoris, 753, 801-802, 1152-1153 
and angiotensin, 767 
atherosclerosis, 102-104, 107, 1030, 1181 
bilateral differences, 426-427 
and bretylium, 181-183, 191-197, 735 
and 194, 741, 1029, 1030 
cold pressor test, 576-578 
conservative treatment, 772, 814 
and dexamethasone therapy, 722 
and dibazole, 309-312 
and dissecting aneurysm, 316-317, 321-322 


enzyme inhibitors treatment, 728, 805-806, 1159- 


1160 
and exercise, 576-580, 1185-1188 
and flumethiazide, 
genetics essential, 857-862 


and guanethidine, 181-182, 184-190, 742, 748, 1029 


and heart failure, Arfonad effects, 872-875 
and hydrochlorothiazide, 1029, 1031 
and nitrates, 833 
and hypertensin II, 788 
intracerebral hemorrhage, 1008 
and left ventricular hypertrophy, 814 
malignant, 577-580, 764, 859, 1027 
nephrosclerotic, 1031 
and norepinephrine, 744 
and oxygen breathing, 244-245, 312 
atrial fibrillation, 1065 
and pheochromocytoma, 333 
and pituitary-adrenal system, 311 
pressor substance release kidney, 785 
and protoveratrine, and 1074-1081 
pulmonary, 755, 802, 961, 1020, 1041-1043 
and atrial septal defects, 972-973 
after repair, 935-946 
and coarctation aorta, 796 
Fallot’s tetralogy, 387-389, 395-401 
and trinitrate, 815 
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kinetocardiograms, 1020 

and medial hypertrophy, 535-546 
and patent ductus, 262, 749, 801-802 
portal, coexisting, 376-381 


and pulmonary stenosis, 387-389, 395-401, 807 


and Raynaud’s disease, 1055-1059 
and transposition aorta, 745 
and tricuspid stenosis, coexisting, 348 
and vascular resistance, 262, 938-946 
ventricular defect, 281, 818, 898-899 
West Africa, 168 
and rauwolfia, 311, 1030 
renal, 808, 1029-1030 
surgical treatment, 785-786, 791 
rice diet, 311, 1030 
sleep therapy, 308-309 
and smoking response, 164 
and sodium, 764, 775, 1031 
stress, and renal responses, 573-580 
treatment Soviet Union, 309-314 
trimethidinium methosulfate, 1025, 1027, 1028 
and water hardness, 686 


Hypertensin II, 788 
Hypotension, 753 


and atherosclerosis, 1005 
and pressor amines, 761-762 
after monoamine oxidase inhibitors, 1159-1160 
753 
after bretylium, 182, 194, 735 
after guanethidine, 182 
after iproniazid, 1161, 1163 
after protoveratrine, and 1074-1081 
and smoking, 1120-1121 
and sympathomimetic amines, 1129-1131 


Hypothermia, 661 


and angina, 989 

aorticopulmonary anastomosis, 812 

arrhythmias, 724 

and atrial pressures, 750 

and blood lac_ate levels, 

and cycle events, 750 

extracorporeal circulation, 757, 800 

injection 750 

and myocardial metabolism, 714 

surgery, 168, 330, 725, 757 
Hypoxia. See Oxygen 


arteries, thrombotic occlusion, 329 
Immunization, atherosclerosis, 672-673 
Indicator dilution curves. See Dilution curves 


Infarction, 1151, 1153 

and atrial repolarization, 640-643 

and monoamine oxidase inhibitors, 1160-1161 

myocardial, 301-307, 448, 452, 1008, 1151 
anticoagulant therapy, 616, 617, 773 
after apical catheterization, 782 
atherosclerosis, 104-107, 632, 668, 671, 800 
and atrial arrhythmias, 767 
rupture, 646 
and cholesterol, 495, 557, 792, 1102 
coronary disease, 466, 646, 717, 727, 780 
and dibazole, 309 
and electrocardiogram, 25-38, 283-286, 997 
gastrointestinal disease, 1182-1184 
glutamic transaminase, 320, 332, 645, 769 
Israeli immigrants, 274-275 
and left ventricular hypertrophy, 716, 814 
and nicotine, 798 
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Infarction (Cont’d) 
and subarachnoid hemorrhage, 
triolein tolerance curves, 678, 740 
unrecognized, 1169 
765, 832 
venoarterial pumping system, 332 
Influenza, and heart-disease, 168 
Insufficiency 
aortic, 373, 782, 800, 803, 834, 1153, 1195 
from prolapsed cusp, 816 
heart disease, 783 
and tricuspid stenosis, 354-356 
earotid, 811, 1002-1010 
coronary, 809, 981, 986-1001 
and nicotine, 722 
reflex role, 1179-1184 
phonocardiography, 782 
mitral, 782, 801, 815 
vertebral-basilar, 811, 1002-1010 
Iproniazid, 1157-1161, 1163 
hypotensive action, 728, 1032 
Irradiation, 480-481 
responses, 1189 
pericardial effusion, 476, 480-481 
Ischemia 
and angina, 301, 
after exercise onset, 714, 1065-1066 
cerebral attacks, 729 
myocardial, 240, 301-307, 494, 780, 801, 816 
intracranial hemorrhage, 25, 26, 30-38 
necrosis, 320, 640 
and levarterenol-phentolamine, 935-937 
renal segmental atrophy, 1192 
and amine activity, 806 
Isocarboxazid, and monoamine oxidase, 1158, 1161 
Isoproterenol, 530, 532 
dichloro—analogs, 782, 1034 
Isoxsuprine hydrochloride, 793 
Israel, atherosclerosis, 265-279 


Italy, Naples, coronary disease, 1091-1106 


Kidney, 1032 
artificial, surgery, 777 
blood flow, 766 
and guanethidine treatment, 186-189 
and cholesterol synthesis, 555-557 
fatty acid uptake, 750 
function, 868 
and congestion, 871-879 
Diodrast diagnosis, 913-925 
infarction, 329 
pressor substance release, 785 
revascularization for stenosis, 791 
segmental ischemic atrophy, 1192 
vascular resistance, 766 
Kinetocardiogram, 1020, 1021 
Krypton, and transseptal catheterization, 


Kwashiorkor, hypocholesterolemia, 458-459 


2329, anginal distress, 493 
Lactate, 750 
blood levels and heart function, 1173 
production and free fatty acids, 810 


Lactation, and mammary souffle, 
Lactic dehydrogenase, myocardial 332 


INDEX 


Liver, 234 


Legal aspects coronary disease, 627-634, 797 
Levarterenol. See Epinephrine 


Ligation, venous thromboembolism, 488-489, 743 
Limbs. See Extremities 


Linoleic acid, properties, 457, 675, 
721, 726, 806 
Lipids 
aortas, 552, 665 
atherosclerosis, 484, 669, 672, 678, 824 
and sex hormones, 467, 658, 681, 688-689 
blood levels, 469-470, 664, 723, 792 
diabetes, 232-238, 675, 813 
and triolein clearance, 740 
and exercise, 326, 484 
Israel immigrants, 268-275 
and tissue oxygen tension, 902-909 
eareass content, and heart, failure, 715 
chylomicron, 234, 326, 665 
familial hypercholesterolemia, 327, 652-653 
and fat intake, 667, 806, 809, 833 
fatty streaks, 655-656 
and heparin, 667, 669, 745, 812, 905 
hyperlipemia, 668, 792, 811-812 
amino acid patterns, 684 
and nicotinie acid, 662 
and thyroid function, 666, 813 
metabolism, 265-279, 655, 669, 723, 773, 824 
factors, 265-279, 688 
and myocardial infarction, 668, 671, 792, 800 
plasma levels, 326, 668, 681, 792 
hypercholesterolemia, 668 
serum levels, 658, 669-673, 745, 788, 800, 824 
and adrenal medulla, 470 
and age, 686, 805 
and cholesterol intake, 670, 726, 735 
glyceride analysis, 674, 726, 812 
and acid, 806 
and liver function, 232-238 
and acid, 806 
after oophorectomy, 495 
and protein intake, vegetable, 458 
nonvegetable, 721 
and salicylates, 492 
tolerance, 674, 723 


Lipoproteins, 268-275, 454, 664, 760 


cholesterol fraction exchange, 652 
degradation and hematin compounds, 651 
after estrogen therapy, 467, 658 
and heparin, 236, 668-669, 745 
phosphatides, arteriosclerosis, 651-652 
phospholipids, 268, 467, 495, 552-553, 664, 806 
and desoxycorticosterone acetate, 469 
and plasma cephalin values, 668, 792 
plasma, and triton, 665 
serum, 454-456, 460, 469, 650-651, 659 
and fatty acid changes, 760 
Italy and Minnesota, 1095-1096 
and liver function, 232-238 
after sulfopolyglucin, 664, 772 
surface properties, 760 
after versonate, 664 
vitamin 151-153 


activity, 487-488 

cell damage, and 491 

cholesterol, 232-238, 661-662, 736 
esterified, 551, 552 

turnover time, 552, 554 

cirrhosis. See Cirrhosis 

hepatomegaly, 347-349, 787, 1047 

after monoamine oxidase inhibitors, 1163 
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Lungs. See Pulmonary conditions 
Lupus erythematosus, and pericardial effusion, 144-150 
Lymphangiography, 738 
Lymphatic vessels, 738 
heart valves dog, 789 
hepatic, content, 234 


Magnesium, and 773, 784-785 
Mammary pregnancy, 1069-1073 
Marfan’s syndrome, 727, 794 
dissecting aneurysm, 316, 321 
Marsilid. See Iproniazid 
Mecamylamine, and atrial contraction, 1034 
Mephentermine, myocardial contraction, 1129-1131 
See Triparanol 
Mercaptomerin, and venous congestion, 877-878 
Mesenteric arteries, 766 
pheochromocytoma, 517 
Metaraminol, 830 
and myocardial contractile 1129-1131 
Methoxamine 
heart effects, 782, 1034, 1125-1131 
for iproniazide side effects, 1163 
3-Methoxy, 4-hydroxy-mandelic acid. See 
acid 
4-dihydroxyphenylalanine, 
hypertensive action, 728 
Methyltestosterone, effect, 
658-659 
Methylthiouracil, and atherosclerosis, 1181 
Milroy’s disease, 834 
Minnesota, coronary disease, 1091-1106 
Mitral valve, 1024 
anomalous anterior leaflet attachment, 119-120 
and cerebral embolism, 1008 
commissurotomy. See Commissurotomy 
endocardial hypertrophy, 201-203 
131, 328, 727, 738, 744 
and heart disease West Africa, 168 
and tricuspid stenosis, 347-348, 353-355 
vessels dog, 789 
postoperative evaluation, 565, 744, 770 
reconstruction, 738, 779, 781 
regurgitation, 329, 727, 770 
restenosis, 739 
stenosis. See Stenosis 
tricuspid stenosis with pulmonary atresia, 203 
ultra sound 1021 
Monoamine oxidase inhibitors, 687, 758, 806, 1156- 
1165 
Mucopolysaccharides, 654-655 
and hormone, 831 
Murmur. See also Auscultation; Phonocardiography 
and fistulas, 715 
and regurgitation, 802, 820 
stenosis, 757 
apical diastolic, 319-320, 510-514 
arteriosclerotic heart disease, 450 
atrial myxoma, 730, 759 
atrial septal defect, 489, 491 
Austin Flint, 362, 820 
24, 197 
continuous, 787, 831 
Gibson, 260, 262 
cor triatriatum, 755 
Fallot’s tetralogy, 74-87 
Graham Steell, 780, 802, 803 
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cardiomyopathy, 751 
left ventricular obstruction, 111-124 
mammary souffle, 1069-1073 
and mitral disease, 42-44, 328, 739 
after myocardial 449-451 
newborn infant, 760 
partial transposition pulmonary veins, 769 
patent ductus, 226-231, 255, 260, 262, 801 
pulmonary insufficiency, 792, 801, 820 
pulmonary stenosis, 327, 407 
and ventricular septum intact, 55-72 
disease, 509-514, 783, 802 
systolic, 77-88, 319-320, 489, 509-514, 739, 801, 1036 
nitrate diagnosis, 820, 1185 
left-to-right shunt, spontaneous 
1047-1053 
Marfan’s syndrome, 794 
and pericardial rubs, 1022 
and rupture, 449-450 
tricuspid stenosis, 347-349, 353, 360-362 
ventricular septal 255 
spontaneous closure, 1046-1054 
Muscle, 750, 826 
cholesterol synthesis, 555-557 
303 
and amines, 1125-1131 
energy, 326 
from fatty acids, 809 
and hyaluronidase, 826 
ruptured papillary, 449-450 
and carbohydrate, 826 
strain from 1189 
Mustard, ingestion coronary disease, 1183 
Myocardium 
anionie metabolites, 750 
atherosclerosis, 450-451, 689, 831 
blood flow, 761 
21, 240-241 
after coronary 304-306 
eancer metastases, 476-477 
cells, 689, 831 
species differences, 685 
contractile foree, 303, 304 
and amines, 1125-1131 
electrolyte content, 714, 1026 
endocardial fibroelastosis, 443 
fatty acids uptake, 679, 809 
function, 303, 742, 751, 1186 
transaminase activity, 320, 332, 
645, 769 
hypertrophy, 21, 741 
hypoplasia, 752 
714, 715 
See Infarction 
injury, and atrial repolarization, 643 
ischemia, 240-241, 301, 304, 494, 801, 816 
subarachnoid hemorrhage, 25, 
mechanical impulse, 830 
metabolism, 559, 881 
myocarditis, 741, 751 
oxygen consumption, 560, 774 
and dilatation, 778 
and serotonin, 759 
and pulmonary blood volume, 131 
reserve after infarction, 298, 493 
temperature changes and blood supply, 
Myxedema, 659 
and atherosclerosis, 464-466 
exercise test, 986 
and hyperlipemia, 666, 813 
induction for angina, 1153 
Myxoma, atrial, 730-731, 759-760 


hypertension, 311 
Navajo Indians, 670-671, 773 
Necrosis, 801 

and arteritis, 383 

ischemic, 729, 935-937 
Negroes, 467, 817 

anastomoses development, 

blood pressure, 289, 290, 768 

eryptogen cardiomyopathies, 494, 821 
Nervous system 

and blood pressure, 181, 191, 212-214 

309, 319-320 

and monoamine oxidase inhibitors, 1161 
analgesic effects, 1158 

and fat transport, 236 

vasomotor impulses, 305, 306 
Neurofibromatosis, and pheochromocytoma, 332 
Nialamide, 657, 728, 809, 1158, 1162 
Nicotine, 765 

angina pectoris, 1151 

and cerebrovascular insufficiency, 1005 

and blood flow, 722, 798, 1033, 1112-1124 

and serum fatty acids, free, 682, 771 
Nicotinic acid 

and cholesterol, 622, 675, 722, 726 

and essential hyperlipermia, 662 

and fibrinolysis, 489, 795 

smoking effects, 160-166, 645, 722, 798-799, 1112-1124 
Nitrofurantain, and prothrombin time, 613, 617 
Nitroglycerin, 833, 989 

and abdominal muscles, 835 

anginal distress, 493, 980, 1151 

and pulsus alternans, 823 
Norepinephrine. Sce Epinephrine and norepinephrine 
Nutrition. See also Diet 

and coronary patency, 303 


Obesity 
and atherosclerosis, 454, 456 
and blood pressures, 723, 428-430 
coronary heart disease, 645, 646 
diet and serum cholesterol, 456, 685, 799 
exercise test, 718, 992-993 
railroad clerks and switchmen, 666, 822 
and smoking, 164, 1121 
Occlusion 
auditory artery, 1007 
artery, 1036 
cerebrovascular insufficiency, 729, 1008-1010 
and coagulation activity, 817, 819 
conus artery, 302 
See Coronary arteries 
and dissecting aneurysm, 319-320 
after hypoxia for cardiac surgery, 725 
surgical treatment, 672, 820, 1009-1010 
thrombotic, 329, 494, 817 
Oophorectomy, and coronary artery disease, 467, 495 
Ouabain, 770, 1035 
Oxygen 
anoxia, 301 
and heart function, 1173 
arteriovenous difference, 774, 869 
and Arfonad, 874 
cardiomyopathy, 751 
nodal rhythm, 891 
and sympathomimetic amines, 824 


consumption, 222, 774 

and absent left pulmonary artery, 1108 

and coronary blood flow, 303, 789 

emphysema, 221 

and energy expenditure, 778 

heart failure, 778, 868 

hypertension, and dibazole, 310-311 

mitral stenosis, 4-13, 560 

and muscle contraction, 303, 799 

559-562, 759, 778, 824, 1171 

and nicotine, 798, 799, 1113-1122 

respiratory exchange ratios, 207, 208 
hypoxia, 168, 763, 981 

and fetal anomalies, 720 

and pulmonary circulation, 204-215 

and blood volume, 216-219 
inhalation, 313, 755 

and intermittent murmur, 228, 230 

and pulmonary vascular resistance, 939-942 

retinal constrictor response, 245 
intake test mitral stenosis, 4-13 
monoamine oxidase inhibitor sparing action, 1158 
saturation, 11, 205-206, 213, 731, 819 

and dioxide breathing 222, 224 

emphysema, 221 

Fallot’s tetralogy, 387-391, 395-401 

and tricuspid valve flap, 1084 

oximetry, direct reflection, 908-912 

patent ductus, 227, 256 

stenosis, 387-391, 395-401 

sickle-cell disease, 602-607 

ventricular defect, 114, 256, 1045, 1046 
tension, 11, 210, 212, 830 

alveolar, 155, 312 

after heparin, 902-907 
therapy, 321, 826 

hypotensive effect, 312 

Oxygenators. See Extracorporeal 


Pacemaker 
cells S-A node center, 779 
heart block, 531-532 
long-term, Adams-Stokes disease, 341-345 
Para-aminohippurate, 576, 750 
clearance, and guanethidine, 187-189 
Pediatrics. See also Congenital anomalies 
dissections, 315-316 
apical catheterization left ventricle, 782 
atrial defect differential diagnosis, 956-975 
bacterial endocarditis, 726, 834 
722 
cor triatriatum, 755 
electrocardiogram, 90-95 
heart failure, 786 
heart size, premature babies, 332 
hypertension, 333, 1031, 1126 
pulmonary, 818, 1041-1043 
Marfan’s syndrome, 794 
and Master’s test, 987 
newborn infants, 1187 
Apgar ratings, 760 
protein malnutrition, 458 
pulmonary venus return, 761, 769, 819 
rheumatic heart disease, 503-515, 722 
fever, 811, 822 
rebound phenomenon, 747, 822 
shunts, electrode detection, 949-955 
surgery, 280-288, 725, 795, 796 
time table anomalies, 1042-1043 
tricuspid stenosis and pulmonary atresia, 198-203 
Uhl’s anomaly, 752 
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ventricular hypertrophy, 802 
ventricular septal defects, 49, 254-263 
heart block after repair, 526-534 
spontaneous closure, 1044-1054 
Pendiomid, hypertension, 311 
Penicillins, for infections 
pharyngitis, 724, 811, 819 
prophylaxis, 716 
Pentaerythritol tetranitrate, angina, 493, 1151 
Pentolinium tartrate, 428, 741 
Periarteritis nodosa, and coronary blood flow, 301 
Pericardium 
effusion, 417, 1025 
technic, 828 
and metastases, 476, 480-481 
familial 721 
regression with convalescence, 1024 
ultra sound 1021 
and lupus erythematosus, 144, 148 
pericarditis, 148, 980 
and atrial repolarization, 640-643 
constrictive, 865-867 
and myocardial 449, 493 
and heart disease, 511-514 
postpericardiotomy syndrome, 821 
sac rupture, and dissecting aneurysm, 319 
Pharyngitis, streptococcal, 811, 819 
Phenatin, hypertensive 311 
Phenelzine, monoamine oxidase inhibition, 1158, 1162 
Phenolsulfonphthalein, excretion renal disease, 924 
Phentolamine, 679 
shock treatment, 830, 935-937 
Phenylephrine, 835 
and coronary flow, 762 
and hemodilution, 754 
Phenylepinephrine, vasopressor response, 824 
monoamine oxidase inhibi- 
tion, 1158, 1162 
1-Phenyl-2-hydrazinepropanine, 728 
Phenylindanedione, 609, 614 
Pheochromocytoma, 333, 679,-680 
bilateral arterial pressures, 427 
and neurofibromatosis, 332 
organs Zuckerkandl, 1026 
plasma 522-523 
test, 1030 
acid excretion, 1027 
Phonocardiography 
and fistulas, 715 
atrial septal defect, 491 
direct-writing, 746 
epicardial, and fourth heart sound, 737 
Fallot’s tetralogy, 73-89 
and pulmonic stenosis, 390-397, 397-401 
high-frequency, 782 
hyperthyroidism, 799 
left atrial myxomas, 759 
mammary souffle, 1069-1073 
Marfan’s syndrome, 794 
mitral insufficiency, 328 
newborn infants, 760 
patent ductus, 277, 255, 760, 801 
pericardial friction rub, 1022 
pulmonie stenosis, 327-328, 390-391, 397-401, 
407-410, 1020 
and intact ventricular septum, 55-72 
rheumatic heart disease, 783, 792 
shunt, left-to-right, 1046-1053 
tricuspid stenosis, 351, 353 
ventricular septal defect, 255 
Wolff-Parkinson-White syndrome, 784 
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Plasma 

levels, 792 
cholesterol. See Cholesterol 
fatty acids, 326, 484, 667-668, 772 
fibrinolysis, 722, 732 

atherosclerosis, 796 
hemoglobin and hypothermia, 714 
lipids, 326 

and gonadal hormones, 681 

and heparin, 745, 902-907 

hypercholesterolemia, 668 

hyperlipemia, 668 

myocardial infarction, 668, 792 
lipoproteins, and triton, 665 
and norepinephrine, 748, 829 
renal flow, 868, 877 

guanethidine effects, 187-189 
sodium, and intraperitoneal glucose, 742 
surface activity measurement, 326 
vitamin levels, 151 
volume, 748, 755 

cirrhosis liver, 156-157 

heart failure, 733 

and pentolinium, 742 

pressor response, 755, 829, 833 


Plasmin. See also Fibrinolysin 
heart disease, 619-626 
thromboembolism, 485 


Plethysmography, 193 
aortic volume pulse, 126-129 


Polybrene, 1195 
and gel formation, 678 


Posture 
alveoli perfusion and dead space, 229 
and angina, 980, 1151-1152 
and blood pressure, 753 
bilateral differences, 427-428, 434 
and bretylium, 182, 194-196, 735 
and guanethidine 185-189 
and tilting, 742, 792 
gravity effects contrast media, 1144-1148 
transseptal catheterization, 934 


Potassium 
and arteriovenous conduction, 749 
and blood pressure, 311, 312, 1026 
bilateral, 428 
malignant hypertension, 733, 764 
content heart failure, 715 
depletion, glucose and potassium infusion, 774 
for digitalis-induced nodal rhythms, 741 
exchangeable, 733, 764 
mitochondria, and ouabain, 1035 
excretion, congestion, 876, 877 
and left ventricular failure, 1152 
myocardial, 1026 
and hypothermia, 714 
serum, and arrhythmias, 774 


Prednisolone, shock treatment, 830 
Prednisone, and blood pressure, 1026 


Pregnancy 
dissecting aneurysm, 316, 321 
hypoxemia, and fetal anomalies, 720 
mammary souffie, 1069-1073 
and fever, 1191-1192 
toxemia, carbethoxysyringoyl methylreserpate, 1026 


Pressor amines 
and coronary blood flow, 762 
and hypotension, 761 
and posthemorrhagic hemodilution, 754 
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Pressures 
euff, and intermittent murmur, 229 
negative breathing, hydropenia, 1028 
pericardial, and arterial pulse, 808 
pulse. See Pulse 
wedge, oxygen intake test, 
Procaine, 1033, 1180 
Progesterone, and cholesterol levels, 688 
Prosthesis, 120-122 
aortic, 738, 781 
mitral, 781 
superior vena cava, 812 
tissue culture membrane covering, 825 
tricuspid valve, 779 
Protamine, 1195 
and metabolites, 750 
and gel formation, 678 
Protein 
blood levels, 267, 268 
hyperlipemia, 684 
C-reactive, and dexamethasone, 722 
intake, 454-458, 721 
and cholesterol metabolism, 549-550 
malnutrition, 458 


Prothrombin, assay, 614, 740 


Protoveratrine, pressure responses, 428, 737 


and comparison, 1074-1081 


Pulmonary conditions 
anomalous left coronary artery, 591-597 
arteriovenous fistulas, 791 
embolism, 743 
and angina, 1151 
and heart failure, 743, 784, 1191 
1190 
and exercise, 940-945 


hypertension. See Hypertension, pulmonary 


hypoxia, 204-215 
left main artery absence, 1107-1111 
medial 535-546 
necrotizing arferitis, 383 
oxygen saturation, 259-261 
pressure. See Blood pressure, pulmonary 
respiration. See Respiration 
shunts, 950-955, 1190-1191 
valvular 
atresia, 
dilatation, 64, 
stenosis. See Stenosis, 


and tricuspid stenosis, 347-348, 353-355 


vasculature, 130-137 
and cirrhosis liver, 155-157 
vasculature 


congenital anomalies, 761, 769, 1192-1193 


and heart rate, 131 
ventricular septal defect, 
and patent ductus, 255-256, 258 


resistance. See Blood vessels, resistance 
venous return, anomalous, 761, 769, 819, 950-955 


ventilation, 130-137, 330 
and exercise, 207-208 
hypoxia, 205-206 
after valvulotomy, 6-7 


Pulses 


319, 451 
neck venous, 356 
paradoxic, tamponade, 807 
peripheral, and dissecting aneurysm, 319 
pressure, 1187 

disease, 757, 758, 777, 823 

familial 721 


INDEX [Pressures—Rheumatie 


and guanethidine, 185 
and intermittent murmur, 229 
jugular venous tricuspid stenosis, 349-351, 356 
heart disease, 783 
rate, 737, 739 
earbon dioxide tension, 831 
and exercise atrioventricular block, 584-589 
and heart block, 530 
after protoveratrine, 737, 1075, 1080 
and smoking, 164, 1113-1122 
after valvulotomy, 
venous, influences, 1022 
wave, 801 
and bilateral arterial pressure, 429 
obliterative arterial disease, 730 
Pulseless disease, 739 
Pulsus alternans, and output, 823 


Purkinje system, condition, 763 


Quick test, 613-614 
Quinidine, 1035 
arrhythmia prevention, 1152 
and atrial conduction velocity, 1033 


Radiation. See Roentgenology 
Rauwolfia, 1030, 1152, 1153 
Raynaud’s disease 
and amine activity, 806 
and pulmonary hypertension, 1055-1059 
Regurgitation, valvular 
aortic, 167, 727, 741, 756, 820 
and disease, 368-375 
and Graham Steell murmur, 780, 802-803 
rheumatic heart disease, 371-375, 803 
mitral, 167, 727, 770, 778, 792 
origin, 39-48 
norepinephrine effects, 328 
tricuspid stenosis and atresia, 200-203 
Rehabilitation, 736-797 
and comprehensive 1175-1177 
Reserpine, 576-577, 739, 814 
antihypertensive effects, 181, 182, 428 
Respiration 
absent left pulmonary artery, 1107-1111 
and function, 1173 
and digitalis septal defect, 1047 
and dyspnea, 830 
emphysema, 221-222 
hypereapnia, 220 
and membranes diffusion capacity, 312 
negative pressure hydropenia, 1028 
open heart surgery, 725, 731 
oxygen inhalation, and murmur, 230 
and portal cirrhosis liver, 154-157 
and protoveratrine, 738 
reflexes birth, 1187 
orthopnea, 878-879 
tricuspid stenosis, 347-349 
respiratory quotients, 560, 718 
after valvulotomy, 6-7 
Rheumatic fever, 804 
and childbearing, 1191-1192 
and nodal tachyeardia, 741 
rebound phenomenon, 747, 821 
and tricuspid stenosis, 347-348, 361 
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Rheumatic heart disease, 810 


and blood volume, 131 
365-375, 776 

Ceylon, 1191 

murmur, 509-514, 783, 802 


and infaretion, 451 


recurrences, 506-507 

infections, 804, 821, 1191 

streptococeal infection 
chemoprophylaxis, 716, 789, 790 

survival rates, 505-506, 736 

and thick left ventricular walls, 815 


United Kingdom and United States joint report, 


503-515 
valvular regurgitation, 39-48, 370, 802 


Rhythm 


and aberrant ventricular conduction, 772 
and ajmaline, 1034 
after commissurotomy, 564 
gallop, 751-752 
nodal, 741, 1078 
familial, 887-895 
with right bundle-branch block, 
1150 
ventricular origin, 769 
sinus, 1034 
after defibrillation, 140-142 
after hypothermia, 724 
mitral disease, 561, 821 
Strokes-Adams attacks, 797 
and amines, 1126 
tricuspid stenosis, 356, 360 


Roentgenology 
stenosis, 758, 834 
arteriosclerosis, 19, 819, 
enlargement, 731, 865 
anemia, 413-414, 826 
earotid arteries, 818 
contrast media effects, 646 
gravity, 1144-1148 
artery, 19, 593 
Bantu, 16-17, 
transposition, 746 
dissecting aneurysm, 320-321 
Ebstein’s 
endocardial fibroelastosis, 439, 441 
Fallot’s tetralogy, 1085-1089 
and iodides, 818-819 
left ventricular obstruction, 115, 119, 121 
mitral, 42-47, 327 
pericardial effusion, 145, 146, 1025 
pulmonary anomalies, 1192-1193 
transseptal catheterization, 929, 933 
stenosis, 355, 362 
ventricular septal 121, 125 
and patent ductus arteriosus, 255 
vertebral arteries, 818 


Rubidium, radiolabeled, coronary flow rate, 2-3 


Russian research 
hypertensive disease therapy, 308-315 
visceral reflex coronary insufficiency, 1179-1184 


Salicylates, 492, 613, 617 
Scleroderma, and blood flow, 301 
Serine, and plasma lipids, 668, 792 
Serotonin, 742, 758, 825 
and monoamine oxidase inhibitors, 1157, 1160-1161 
activity, 1034 
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Serum 
cholesterol. See Cholesterol 
fatty acids, and phagocytosis, 760 
dehydrogenase levels, 332 
lipid clearance hyperlipemia, 812-813 
See also Lipids 
potassium, and arrhythmias, 774 
sickness, and atherosclerosis, 657 
transaminase, 830 
myocardial 320, 332, 645, 769 
Shock, 495, 735 
endotoxin, 830 
levarterenol-phentolamine treatment, 935-937 


Shunt 


atrium-to-femoral artery, and coarctation aorta, 


796 
detection, 752, 788, 961 
electrode systems, 647, 766, 949-955 
interatrial, 
left-to-right, 491, 647, 745, 752, 788, 961 
left ventricular overload, 718, 775 
and pulmonary hypertension, 49, 1041-1042 
and ventricular defect, 113, 114, 124, 257 
spontaneous closure, 1046-1054 
patent ductus, 230, 257, 260, 262 
pulmonary arteriovenous, 1190 
right-to-left, 766, 818, 949-955 
Fallot’s tetralogy, 390, 401 
and tricuspid valve flap, 1084-1086 
and pulmonary stenosis, 390, 401, 1020 
transposition great vessels, 730, 745 
venous blood, 155, 156 
Sickle-cell crisis, 602-607 
Sitosterol and fat absorption patterns, 326 
Sleep therapy, hypertension, 308-309 
Smoking. See Nicotine 


Sodium 

eareass content, heart failure, 715 
chloride, 804 

Stokes-Adams attacks, 797 
deficit, and 833 
exchange, 1026 

hyperaldosteronism, 733 

and thiazide diuretic, 755 
excretion, 764, 916-919 

and digoxin, 870, 872 

and venous congestion, 876, 877 
hypertension, 764, 776, 1031 
mechanism action, 775-776 
714, 1026 
retention, 865, 866 

and output, 868, 871 


Starling’s law, congestion, 874-875 
Stearic acid, and cholesterol uptake, 675, 726 


Stenosis 

131, 368, 374, 758, 775, 782, 800, 815 
372, 756, 776 
catheterization, 167, 727, 758, 777, 834, 933 

fusion commissures, 374, 375 

mitral, 327, 727, 739, 758, 765-766, 803, 1020 
and cireulatory congestion, 865-867 
559-562, 569, 811 
oxygen intake test, 4-13 
and 347-348, 353-355 

patent foramen ovale, 200, 203 


72-80, 715, 721, 749, 758, 768, 782, 788, 


802, 834, 1020 
and Fallot’s tetralogy, 82-87, 385-403 
atypical, 405-411 
infundibular, 111, 113, 115, 281, 397, 746 
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Stenosis (Cont’d) 
and right bundle-branch block, 285 
and ventricular septum, intact, 55-72 
and amine effects, 1127, 1129 
and ventricular defect, 405-411, 490, 807, 898-899 
renal artery, and revascularization, 691 
tricuspid, 346-364, 865-867 
and pulmonary atresia, 198-203 
Steroids 
adrenal. See Adrenal gland 
and congestion, 865-867 
and hypercholesteremia, 469 
modification test, and stress, 817 
therapy heart block. 797 


Stokes-Adams. See Adams-Stokes disease 


Streptococci, 826, 835 
prophylaxis, 716, 789, 819 
fever, 811, 821, 822 
serum antibody activity, 1191 
streptomycin-resistance, 813 
Streptokinase, and thrombolysis, 622 
Stress. See also Emotions; Work and exercise 
and angina, 981-983, 1151 
and cardiovascular disease, 797 
renal responses hypertension, 573-580 
and serum cholesterol, 250-253, 469 
Strokes, and insufficiency, 1002-1010 


Stroke volume 
insufficiency, 741 
atrioventricular block, 584-589 
and dioxide, 223, 831 
and digitalis, 832 
and exercise test, 12, 996, 1188-1189 
familiai nodal rhythm, 892 
guanethidine effects, 187 
mechanical atraumatic impulse, 830 
and pressure pulse, 1187 
and pulmonary blood volume, 135, 136 
and pulsus 823 
after reserpine, 739 
smoking response, 164, 798 
and trimethidinium, 743 
after valvulotomy, 
and ventricular pressure, 759, 1185-1186 
Sulfasoxazole, and prothrombin time, 613, 617 
Sulfobromophthalein test, 713 
hyperlipidemia, 232-238 
Sulfopolyglucin, and serum lipoproteins, 664, 772 
Surgery 
and anticoagulants, 612-613 
stenosis, 756, 1195 
closed transaortic technic, 744 
direct-vision valvulotomy, 796 
atrial approach ventricular defects, 770 
children, 725, 796 
optimal age for, 1042 
coronary artery, 672, 767, 820 
Dammann Muller procedure, 787 
dissecting aneurysm aorta, 321-322 
ductus arteriosus, 229 
for endocardial cushions, 754 
hypothermia. See Hypothermia 
intracranial, 1008, 1009 
temporary vascular clips, 330 
microvascular, 767 
mitral insufficiency, 738 
occlusive disease, 672, 739 
open-heart, 168, 398, 725, 790, 821, 1195 
Fallot’s tetralogy, 715, 753, 836, 1195 
lung management, 731 


INDEX 


stenosis, 398, 410 
See also Extracorporeal 
partial transposition pulmonary veins, 769 
patent ductus, 810 
pheochromocytoma, 333 
for prolapsed valve, 816 
pulmonary conus deformity, 716 
resection, and 329 
aorta, 796 
right atrial myxoma, 731 
valvular regurgitation, 167, 792 
ventricular defect, 120-124, 770, 1195 
and heart block, 530, 896-900 


Sympathectomy, 743 
occlusion, 329 


Sympathomimetic amines, 1125-1131 
and exercise response, 211, 576 
Syncope, 
stenosis, 758 
and nitrites during therapy, 833 
tricuspid stenosis, 347-349 


Tachycardia 
and angina, 1152, 1153 
atrial, 797 
after hypothermia, 724 
paroxysmal, 721, 1152, 1189 
and congestion, 865-867 
and heart failure, 787, 878-879 
and digitalis, 741, 832, 1152 
dissecting aneurysm, 318 
and exercise, 996, 997, 1064 
sodium response reflex, 775 
ventricular, 722, 774, 996, 1152 
Tamponade, 821 
and dissecting aneurysm aorta, 319 
and pulsus paradoxus, 808 
Temperature. See also Hypothermia 
and metabolite uptake, 750 
body myocardial blood supply evaluation, 756 
smoking effects, 164 
and flow lipemia, 905-907 
and membrane potentials from S-A node, 779 
and ventricular function heart block. 832 
Testosterone, and atherosclerosis, 468, 681, 824 
Tetraiodothyroformic acid, 724, 736 
Tetramethylammonium, 1033 
Thalassemia major, 826 
Thiazide derivatives, hypotensive action, 728 
Thiouracil, and atherogenesis, 681 
Thrombelastography, 765 
coagulation, 488 
Thromboangitis obliterans, 163-164 
Thromboembolic disease, 1154 
occlusion, 329 
and coagulation, 486-489, 732, 751 
anticoagulant therapy, 612-613, 617 
coronary, 287, 816 
cor pulmonale after, 486 
and hypertension, 377, 381-383 
and neoplasm, 780 
venous ligation, 488-489 
Thrombophlebitis, 780 
Thromboplastin, 654 
and anticoagulant treatment, 614 
formation, and particle size, 485 
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[Thrombosis—Ventricles] 


Thrombosis, 806 

cerebral, 26, 1005, 1008-1009 

coronary, 488, 619-626 

endocardial, 168 

esophageal varices, 382-383 

fibrinous, atrium, 1024 

and cancer, 479, 480 

and infarction, 646 

Negroes, 168, 646 

postoperative, 329 

Raynaud’s disease, 1057-1059 

ultra sound detection, 1021 

venous, 382-383, 487, 646 
Thyroid, 464-466, 470 

auscultatory findings, 799 

function, and lipemia, 66, 813 
Thyroxine 

analog and effects, 660, 666 

and serum cholesterol, 466, 724 
Tilting. See Posture 
Tobacco. See Nicotine 
Tocopherol, 151-153, 487, 651, 786 
Transplants. See also Grafts 

atheromatous plaques, 670, 762 
Transposition great vessels, 730 

and heart failure 787 

surgical correction, 745, 795, 806 

and thrombo-obliterative disease, 739 
Tricuspid valve 

aecessory flap effects, 409, 1083-1089 

and septal defects, 898-899, 951-961, 971 

Ebstein’s anomaly, 72, 746 

and endocarditis, 834, 1025 

insufficiency, 168, 347, 353-355 

and endocarditis, 1025 

stenosis, 203, 346-364 
Triglycerides. See Lipids 
Triiodothyronine, 466, 666, 724 
Trimethidinium, 743, 1025, 1027, 1028 
Triolein, 326, 669, 678, 723, 740, 743 
Triparanol, 468, 663, 677, 682, 736, 764 
Triphosphopyridine nucleotide, 754 
Tris (2-dimethylaminoethyl) phosphate, 663, 680 
Triton, and atherosclerosis, 665, 685 
Truncus arteriosus, persistent, 756 


Uhl’s anomaly, 752-753 
Ultra sound cardiography, 1021 
Uremia, 319-320, 329 
Urine 
and Diodrast renal disease, 916 
ketosteroids after androsterone, 659 
pheochromocytoma 
333, 516-525 
acid, 1027, 1030 
flow, 830, 916 
and venous congestion, 876-877 
urobilinogen, hyperlipidemia, 233 
Urokinase, and thrombolysis, 622 
Utah plan, 1167 


Vagus, stimulation, 36, 1186 
Valsalva maneuver, 1191 
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and bretylium tosylate, 191-192 

cardiac output, and acceleration, 751 
Valsalva sinus 

aneurysms, 787, 788, 794, 898-899 
Valves, prosthetic, 738, 779, 781, 825 


Valvular heart disease. See also valves 
transseptal catheterization, 931-932 
and venous pulse curve, 1022 


Valvulotomy. See Commissurotomy 
acid, excretion, 1027, 1030 
Vasopressin, 163, 835 


Vectorcardiogram, 742 
atrial, 807, 967-975 
bundle-branch-block pattern, 734 
direct spatial, post mortem, 716 
mitral stenosis, 328 
infaretion, 761, 765, 831 
pulmonary hypertension, 961 
ventricular, 761, 802 


Veins 
and arterial clearance, materials, 746-747 
congestion, 864-885, 1035 
constriction, 751, 775 
distensibility, 751, 871-876 
exercise effects oxygen content, 303 
jugular, 356, 1047 
direct-reflection oximetry, 908-912 
ligation, 488-489, 743 
oxygen tension, hypoxia, 210, 212 
pulmonary, 731, 761 
anomalous return, 761, 769, 819 
electrode detection, 949-955 
pulse, 1022 
neck, tricuspid stenosis, 350 
thrombosis, and tocopherol, 487 
Vena cava, 804 
congestion effects, 876-877 
inferior, 835 
517, 522 
oxygen saturation, 910-912 
persistent left superior, 489, 761 
pressure, and norepinephrine, 763 
right pulmonary artery anastomosis, 
tracheal homografts, 812 


Ventricles, 774 

aneurysm, 

atrioventricular communications, 777, 792 
block, 584-589, 775 

cholesterol synthesis, 555-557 

after commissurotomy, 565, 569-571 

contraction patterns, 759, 761, 831 
sympathomimetic amines, 824, 1126-1131 
Wolff-Parkinson-White syndrome, 784 

function, and temperature, 832 

hypertrophy, 43, 46, 716, 834, 961 
and atrial septal defects, 957-975 
left and right, 716, 730 

left, 203, 564, 750, 800 
apical 782-783 
endocardial fibroelastosis, 437-445 
failure, 815, 875, 981, 1022, 1152 
hypertrophy, 115, 281, 730, 758, 762, 834 

diastolic overloading, 717, 718, 775 

perfusion rates parts, 
pulmonary stenosis, 
obstruction, 110-125, 136, 729, 814, 957-962 

parasystole, 769 

surgery, age for, 1042-1043 

premature contractions, 729, 815 

response atrial fibrillation, 764 
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Ventricles (Cont’d) intracellular, and hypothermia, 714 
right, 381, 753, 802, 878 metabolism, malignant hypertension, 764 
dilatation, 381, 753 retention, 865-868, 871, 876 
direct drainage from coronary, 791 
and atrial septal defects, 803, 958-975 syndrome, 647, 715, 784 
origin great vessels from, 113, 114, 117 Work Classification Clinics, 1175 
oxygen saturation, 259-261 Work and exercise 
stenosis, 386-389, 395-396 and angina, 980-983, 995-998 
stenosis, 200-203 atherosclerosis, 239-242, 267, 783 
rupture, after myocardial infarction, 450 atrial myxoma, 730 
septal defect, 110-125, 449, 730, 1047, 1195 and atrioventricular dissociation, 583 
anomalous tricuspid valve, 1087-1089 blood pressures, 208, 859, 983, 1113-1122 
common atrioventricular 120, 792 after atrial septal defect closure, 940-945 
corrected transposition, 746, 806 output, 9-10, 208-209, 213, 589, 783, 
heart block after repair, 526, 896-900 1188-1189 
and heart failure, 787, 1047, 1052 and 240-241 
and patent ductus arteriosus, 254-263 and coronary arteries, 267, 753, 827, 1172 
pediatric age for operation, 1042-1043 constriction, 789 
plication prolapsed aortic cusp, 816 effect lack, 645 
closure, 112, 122 legal aspects, 627-634 
and pulmonary hypertension, 48-54 305, 995 
and stenosis, 405-411, 1020 diagnostic tests, 721, 986-1001, 1161 
right atrial approach, 770 atrial repolarization, 643 
spontaneous closure, 760-761, 1044-1054 Masters, 982, 987-999, 1067, 1170-1173 
sympathomimetic amine effects, 1127-1128 oxygen intake, in mitral stenosis, 7-12 
slowing, experimental, 781-782 precordial electrocardiogram, 714, 1060-1068 
surface recordings intact chest, 765 and dyspnea, 829 
third and fourth heart sounds, 737 effect survival, 735-736 
Ventriculotomy and glomerular filtration rate, 576 
electrocardiograms, 280-288, 734 and heart rate, 1120 
and septal defect closure, 816, 898 hypertension, 573-580, 1188 
mitral regurgitation, 328-329 after myocardial infarction, 298, 1170 
Versenate, and serum lipoproteins, 664 and obesity, 718, 992-993 


effects, 239-242, 292-294, 666, 817, 
822, 1026, 1095-1103 
and plasma fatty acids levels, 326 


Vertebral arteries, 818 
insufficiency, 332, 729, 1002-1010 


Vesalius, and position, 206, 208 
Visceral receptors, coronary insufficiency, after procaine, 1180 
1180-1184 and pulmonary circulation, 204-215, 940-945 
Vitamin and respiration, 207, 208, 718 
See Cyanocobalamin and serum cholesterol levels, 666, 683, 817, 
See Tocopherol 1095-1103, 1100 
intake, and cholesterol, 151-153, 549-550, 651 and smoking, 983, 1112-1124 
Von Hippel-Landau’s disease, 332 Workmen’s Compensation Laws, 797 


disease, 628-630, 1167-1168 


Warfarin sodium, 947-948 Xanthomatosis 
Water, 688 and coronary heart disease, 297 
eareass content, heart failure, 715 hypercholesterolemic, 326-327, 652-653 


diuresis, and digoxin, 870, 822 plasma cephalin levels, 793 
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just 
two 

tablets 
bedtime 


mg. 


Hypertension Anxiety States Compatible with other anti- 
Simplicity outstand- medications. Po- 
negligible incidence serious foritscalming,non- therapeutic action 
side actions, simplicity ofdos- sedation potent agents and permits 
age, and applicability their use reduced and better 
wide range patients. without hypertension. tolerated dosage. 


When more potent hypotensive action needed, pre- 
scribe one these convenient single-tablet combinations 


Rauwiloid® Veriloid® 


Rauwiloid® Hexamethonium 
mg. and alkavervir mg. 


mg. and hexamethonium 
chloride dihydrate 250 mg. 


Patients with severe hypertension often can main- Northridge, Coliforni 
tained Rauwiloid alone after desired blood pressure 
levels are reached with combination 
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